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1 SCOPE

1.1 | dentification

This Database Design Document (DBDD) describes the database schema for the Tactical
Environmental Data System (TEDS), Release 4.3. TEDS operates in a heterogeneous network
environment and manages environmental data and products to support analyses and applications
that serve tactical end-users.

1.2 Database Overview

This document describes the meteorological and oceanographic (METOC) database component
of the Navy Integrated Tactical Environmental Subsystem (NITES). On 29 October 1996, the
Oceanographer of the Navy issued a TESS Program Policy statement in letter 3140 Serial
961/6U570953, modifying the Program by calling for five seamless software versions that are
DIl COE compliant, preferably to level 5.

Thefive versions are:

NITES Version |

« NITES Version Il

« NITES Version lli

« NITES Version IV

« NITES Version V

The local data fusion center and principal METOC analysis and
forecast system

The subsystem on the Joint Maritime Command Information System
(JMCIS) or Global Command and Control System (GCCS)
(NITES/Joint METOC Segment (JMS))

The unclassified aviation forecast, briefing, and display subsystem
tailored to Naval METOC shore activities (currently satisfied by the
Meteorological Integrated Data Display System (MIDDS))

The Portable subsystem composed of independent Personal
Computers (PCs)/workstations and modules for forecaster, satellite,
communications, and Integrated Command, Control,
Communications, Computer, and Intelligence Surveillance
Reconnaissance (IC4ISR) functions (currently the Interim Mobile
Oceanographic Support System (IMOSYS))

Foreign Military Sales (currently satisfied by the Allied
Environmental Support System (AESS))

1-1 9 June 1999
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NITES| acquires and assimilates various METOC data for use by US Navy and Marine Corps
weather forecasters and tactical planners. NITESI provides these users with METOC data,
products, and applications necessary to support the warfighter in tactical operations and decision
making. NITES| provides METOC data and productsto NITES| and Il applications, as well as
other systems requiring METOC data, in a heterogeneous, networked computing environment.

The NITES Concept of Operations and system architecture require that TEDS be distributed both
in terms of application access to METOC data and products and in terms of physical location of
the data repositories. The organizational structure of the database is influenced by these
requirements, and the components of this distributed database are described below.

In accordance with DIl COE database concepts, TEDS is composed of six DIl COE-compliant
shared database segments. Associated with each shared database segment is an APl segment.
The segments are arranged by data type as follows:

Data Type Data Segment APl Segment
Grid Fields MDGRID MAGRID
Latitude-Longitude-Time (LLT) Observations MDLLT MALLT

Textual Observations and Bulletins MDTXT MATXT
Remotely Sensed Data MDREM MAREM
Imagery MDIMG MAIMG
Climatology Data Segments will be provided for each

type of climatology data.

A typica client-server installation is depicted in Figure1-1. This shows the shared database
segments residing on a DIl COE database server, with aNITES| or Il client machine hosting the
APl segments. Communication between APl segments and shared database segments is
accomplished over the network using ANSI-standard Structured Query Language (SQL).

1-2 4 June 1999
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121

Document Overview

The remainder of this document is organized as follows:

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Lists referenced documents.

Discusses decisions about the database’s behavioral design and other
decisions affecting further design of the database.

Describes the detailed design of the database.

Describes the detailed design of software units used for database
access or manipulation.

Provides requirements traceability to applicable requirements
documents.

Provides notes, including a glossary of acronyms.
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3 DATABASE BEHAVIORAL DESIGN

3.1 Database Components

O
(o8]
O
(o8]
O
(o9)
O
(o8]
O
(og)
O
(o9)

Segment
Segment
Segment
Segment
Segment

Grid Field Data Segment
LLT Observation Data
Textual Observation Data
Remote Sensed Data
I magery/Product Data
Climatological Data

DBAdm Segment

COTS RDBMS Server Segment (e.g., Informix, Sybase, Oracle)

DIl COE KERNEL

Figure3.1-1. METOC Database Organization — Conceptual View

3.2 Database Organization

The NITES Concept of Operations and system architecture require that TEDS be distributed both
in terms of application access to METOC data and products and in terms of physical location of
the data repositories. The organizational structure of the database is influenced by these
requirements and the components of this distributed database are described in the following

paragraphs.
3.21 NITES | METOC Database

The NITES | METOC Database serves as the primary source of METOC data and products for
NITES I and Il applications. METOC data and products distributed from the Central Sites via
METCAST and HPSL; local externa interface decode/filter processing, and local application
processing (e.g., COAMPS) populate the database with grid field, observation, imagery, and
climatological METOC data. The NITES | METOC Database is located at shipboard, regional
centers, and detachment level METOC sites.
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In accordance with DIl COE and SHADE database concepts, the METOC Database is composed
of six or more DIl COE Level 5 compliant shared database segments. These segments’ names
and prefixes are:

1. Grid Field Data Segment (MDGRID)

2. LLT Observation Data Segment (MDLLT)

3. Textual Observation Data Segment (MDTXT)
4. Remotely Sensed Data Segment (MDREM)
5. Imagery Data Segment (MDIMG)

6. Climatological Data Segments. At present, one Oceanographic and Atmospheric Master
Library (OAML) database (Digitized Bathymetric Data Base — Variable Resolution or
DVBDB-V, version 1.0) has been distributed as database and APl segments. Other OAML
databases are currently undergoing segmentation for DIl COE distribution.

These database segments are data type specific and independently installable. Each segment is
designed to support multiple applications and can be installed together to support applications
requiring METOC data of different types. Applications in NITES | and Il systems access the
database through published application programming interfaces (APIs). Each of the database
segments will be implemented as a shared database segment as defined by the DIl COE. The
decomposition of the METOC Database into these segments is based on the following criteria:

» Data objects conveniently managed as a unit.

» Data objects needed together to support a functional area.
« Common sources or providers of data.

» Data interdependencies.

* Frequency of update.

Each segment provides the software scripts required to create the database schema, allocate
storage, seed data, and extend DBA services. The database segment development methodology
and structure is defined in Version 3.0 of the DIl COE I&RTS. The METOC Database
organization is conceptually represented in Figure 3.1-1.

322 Central Site METOC Database

A version of the NITES | METOC Database will reside at both FNMOC and NAVOCEANO

central sites and serve as the primary data distribution points for central site generated METOC
data and products. The Central Site METOC Database will support requests from and distribute
data to shipboard, regional, and detachment level METOC sites. The distribution mechanism is
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implemented above the COTS DBMS layer in application software (i.e. METCAST/HPSL)
applications). The centra site database is architecturally identical to the NITES | METOC
Database but will be scaled, in terms of storage space and processing capability, to meet the data
distribution requirements levied by the NITES Concept of Operations.

323 NITESII METOC Database

Applications in the NITES 1l system will use the NITES | METOC Database as their primary
source of environmental data. Distribution of data from the NITES | METOC Database to
NITES Il applications will rely on METCAST or the client/server capabilities of the COTS
DBMS product and the METOC Database APIs identified in section 3.4. For those NITES II
systems not co-located with a NITES | system or NITES Il systems with limited or no access to
the METOC LAN, existing IMCOMS capabilities will be used.

3.24 Satellite Analysisand Viewer Database

The AN/SMQ-11 Upgrade is an external system that ingests, processes, and displays satellite
imagery and sensor data from polar orbiting and geostationary satellites. The system has
implemented a physically and logically separate database to store satellite pass data, sensor data,
and imagery product data generated by the system. Through the TBD interface, the METOC
Database receives and maintains descriptive and referential data about the data and products
stored in the AN/SMQ-11 Upgrade system and makes that data availableto NITES | and 1 client
applications through the MDREM and MDIMG database segments.

3.25 Database Management System

The METOC Database relies on a DIl COE approved COTS RDBMS to manage the storage and
manipulation of the logically related data in the database. The specific DIl COE RDBMS used
by the METOC Database is Informix Version 7.22 or above. The METOC Database minimizes
the dependency on vender specific or extended features of the COTS DBMS to support change
out and portability of the database to new or upgraded versions of the DBMS.

3.3 Database Access

The METOC Database is a dynamic database populated with perishable environmental data
ingested, updated, and deleted on a regular and real time basis. Externa interfaces, externa
systems, and local applications provide METOC data and products to the database. The
management of the data into and out of the database is performed by the COTS DBMS and
NITES | data management applications. The data management applications rely on database
operations to store, update, retrieve, and delete the data. Access to the database and these
operations is implemented according to mode, discretionary access mechanisms, and portable
distributed METOC APIs.

3.31 Modes

NITES | and Il applications can establish a connection to the METOC Database and perform
granted database operations when the METOC Database is in On-line Mode only. Privileged

3-3 9 June 1999



fnmoc_TEDS DBDD_43

system administration activities by the DBA are permitted when the database is in On-line or
Maintenance Mode.

3.3.2 Discretionary Access

The METOC Database, by DIl COE definition, will be a public database and generally available
to all users of the system. Database client applications that use METOC Data to generate
products will be provided with read (select) access to the required database segments. Data
management applications or user applications that store, update, or delete data in the database
will be granted those privileges on an as-required basis per agreement between the application
developer and the TESS(NC) Chief Engineer. The grants and roles functionality provided by
the COTS DBMS will be the implementation mechanism used to define application level
discretionary access to the database.

3.33 METOC Database APIs

The METOC Database supports application access to data through a set of layered APIs. The
APIswill be public and consist of:

1. ANSI standard Structured Query Language (SQL)
2. Tactical Environmental Data System (TEDS) APIs
3. Operating system File System Services.

These APIs provide access to the database for storage, retrieval, maintenance, and distribution of
METOC data and products. The APIs are used by NITES | data management applications,
NITES | and Il user interface applications, and non-TESS(NC) systems requiring METOC data.
The APIs rely on the COTS DBMS client/server capabilities to facilitate local and distributed
accessto thedata. The APIs are portable to the DIl COE HP-UX, Sun Solaris, and Windows/NT
platforms,

3.3.3.1 ANSI Standard SQL

Direct access to the database is managed by the COTS DBMS through ANSI standard SQL-92
(ANSI X3.135-1992). The COTS DBMS provides support for ANSI SQL statements that
implement basic database operations through the SQL calling mechanism. The basic operations
are;

1. Logically connecting to the database (connect)
2. Storing datain the database (insert)
3. Updating datain the database (update)

4. Retrieving datafrom the database (select)
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5. Deéleting data from the database (delete).
The following paragraphs discuss the behavior of the database in general terms.

3.3.3.2 Connect Operation

User application programs must first establish a logical connection to the METOC Database
before any subsequent data access operations can be performed. Because the METOC Database
is a federation of up to six separate databases, user applications must establish a separate
connection to each database used during the session. To establish the logical connection, the
user application executes a connect statement with the appropriate database name input
argument. Upon completion of the operation, the user application will interrogate the
SQLSTATE status variable updated by the database server. If the connect is successful,
transaction-oriented data access operations can proceed. At the conclusion of the transaction(s),
the user application should terminate the connection to the METOC Database.

3.3.3.2.1 Data Transaction Operations

The METOC Database will behave in similar fashion for the transaction-oriented data
mani pulation operations of insert, update, select, and delete. Once connected to a database, user
applications with the appropriate grants can prepare input arguments, execute the required SQL
statements, and block (i.e. wait on) the SQL call. Upon completion of the operation, the user
application will interrogate the SQLSTATE status variable. If the operation is successful, data
access processing can continue. Otherwise, error processing will proceed.

3.3.33 TEDSAPIs

The TEDS APIs provide a programming convenience layer for application developers and
abstract the data management and implementation details of the METOC Database away from
the developer. The TEDS APIs are a set of application callable C Language routines
implemented as static and shared libraries. Section 5 discusses the TEDS APIs in detail. Note:
There is no requirement to use the TEDS API and developers can elect to use the ANSI SQL
interface to the database.

3.3.34 Operating System File System Services

The operating system file system is used by the RDBM S to implement the relational database.
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4 DATABASE DESIGN DETAILS

The following paragraphs describe the METOC Database in terms of its component database
segments. As described in Section 3, the METOC Database has been broken out into 6 shared
database segments. Because the segments are intended to be functionally independent shared
database segments, conceptual level, logical level, and physical level designs are presented for
each of the segments.

The figures in this section show the symbology used in the entity-relationship diagrams in the
subsections that follow. Figure 4-1 shows the symbols used to describe relationships. Figure 4-2
shows the parent and child entity definitions in the physical level models. Figure 4-3 shows the
relationships used in the logical level models.
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This figure depicts the symbols used in the physical data and logical data
models for Model Data, Observation Data, Remotely Sensed Data, Text

Observations, and Images.

Zero or One to Zero, One,
or Many; ldentifying
Relationship

| O

One to Zero, One, or
Many; Identifying
Relationship

Zero or One to Zero, One,
or Many; Non-ldentifying
Relationship

| O

One to One or Many;
Identifying Relationship

One to Zero, One, or
Many; Non-ldentifying
Relationship

One to One or Zero;
Identifying Relationship

One to One, or Many;
Non-Identifying
Relationship

One to One ; ldentifying
Relationship

One to One or Zero; Non-
Identifying Relationship

One to One ; Non-
Identifying Relationship

Figure4-1. SymbolsUsed in Entity-Relationship Diagrams
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Primary Key Entity Attributes
(attributes above horizontal line)

parentAttributel (PK) parentAttributel (FK)
parentAttribute2 (PK) parentAttribute2 (FK)
childAttributel (PK)

parentAttribute3 | | : :
parentAttribute4 | < childAttribute2
parentAttribute5 (AK) childAttribute3

v g
Parent Entity Definition Child Entity Definition

N
"

Entity Attributes
(attributes below horizontal line)

PK = Primary Key
FK = Foreign Key
AK = Alternate Key

Figure4-2. Entity Conventionsfor Physical M odels
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Attributes inherited from a parent and public or
protected attributes defined in sub-class
(attributes above horizontal line)

Parent Class

base-class-attribute-1
base-class-attribute-2

base-class-attribute-3
base-class-attribute-4

Subtype Symbol

Child Class 1 Child Class 2
base-class-attribute-1 h base-class-attribute-1
base-class-attribute-2 base-class-attribute-2
CC1-Attributel CC2-Attribute2
CC1-Attribute2 CC2—Attr?bute2
CC1-Attribute3 CC2-Attribute3

/

Privgte Class AttribuFes Child Class 3

(attributes below horizontal p ~

line) base-class-attribute-1

base-class-attribute-2
CC2-Attributel
CC3-Attributel

CC3-Attribute2
CC3-Attribute3

Figure 4-3. Logical Model E-R Diagram Conventions
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4.1 Grid Field Data Segment (MDGRID) Design
411 MDGRID Conceptual Level Design

Grid field datais received from the FLTALT CSCI and stored in MDGRID as datasets organized
by data type, time, and geographic area. A dataset is a logical collection of grid field records
where each record represents a set of homogeneous grid element values (e.g., temperature), at a
particular level (e.g., 500 MB), and for a specific forecast period (e.g., 24 hours). Conceptually,
there are two tables used to organize the datasets. the grid dataset directory table and the grid
dataset detail table.

The grid dataset directory table maintains descriptive information about the datasets and supports
catalog type queries. Each entry (or row) in the directory table provides descriptive information
for a single dataset detail table. Descriptive information includes grid model name, base time
associated with the grid dataset, and geographica bounds of the grid dataset.

The grid dataset detail table represents alogical collection of discrete grid field data records and
stores additional descriptive information about the individual geophysical data records stored in
the dataset. These data records are logically associated with each other by grid model type and
base time. A detail table row, for example, would store the descriptive information about a
specific grid field parameter (e.g., Temperature), at a specific level (e.g., 500 MB), for a specific
forecast period (e.g., 24z). The detail table row also contains the actual geophysical grid values.

To facilitate access both on ingest and retrieval, the geophysical grid values are stored as Binary
Large Objects (BLOB).
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412 MDGRID Logical Level Design

The entity-relationship diagram in Figure 4.1-1 depicts the logical model of the Grid Field Data
Segment.
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Figure4.1-1. Logical Level Design of the MDGRID
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4.1.3 MDGRID Physical Level Design

Figure 4.1-2 presents the physical level design of the MDGRID in entity-relationship diagrams.
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Figure4.1-2. Physical Level Design of the MDGRID

The remainder of this section presents the designs of the individual tables that make up the
MDGRID.
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4.1.3.1 Areaof Interest Table

Table Name: MDGRIDAOIs
Description: Names of areas of interest mapped to a unique ID and type.
Primary Key:  AOIID
Table4.1-1. AOlsTable Structure
Table Table
Table Table Table Column Column Table Column Attribute
Column Column Column Null L . L
Name Datatvpe Obtion Validation Validation Definition
yp P Min Max
AOIID serial(1) NOT NULL 1 2% Unique numeric identifier for
AOINAME varchar(32) | NOT NULL N/A N/A Alpha/Numeric name of AOI.
NORTHLAT real NOT NULL -90.0 90.0 Northernmost bounding
vector of AOI.
WESTLON real NOT NULL -180.0 180.0 Westernmost bounding
vector of AOI.
SOUTHLAT real NOT NULL -90.0 90.0 Southernmost bounding
vector of AOI.
EASTLON real NOT NULL -180.0 180.0 Easternmost bounding

vector of AOL.

4-4
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4.1.3.2 Geophysical Parameters Table

Table Name:

Description:

Primary Key:

Foreign Key:

MDGRIDGeoPhysParms

Normalized table storing information about environmental parameters storable
in the database.

parameter|D

unitlD

Table4.1-2. GeoPhysicalParms Table Structure

Table Column Table Table Table Column | Table Column Table Column Attribute
Column Column o . A L
Name . Validation Min | Validation Max Definition
Datatype |Null Option
parameterlD smallint  |[NOT NULL |1 127 Unique Parameter Identifier
parameterName |varchar [NOT NULL |N/A N/A Alphanumeric name of a
(64,16) geophysical parameter.
minValidValue float NOT NULL |MIN_FLOAT MAX_FLOAT Minimum valid value for
parameter
maxValidValue |float NOT NULL |MIN_FLOAT MAX_FLOAT Maximum valid value for
parameter
unitiD smallint |NOT NULL |1 32767 Identifier for default unit in
which parameter is
measured. Overridden by
the unit actually assigned to
the data item.
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4.1.3.3 Site-Specific Parameters Table

Table Name:

Description:

Primary Key:

Foreign Key:

MDGRIDSiteParms

Normalized table storing information about site-specific environmental
parameters storable in the database.

centerl D/subcenter| D/parameter| D

centerlD, subcenter|D, parameterlD

Table 4.1-3. Site-Specific Parameters Table

Table Column Table Table Table Table Table Column Attribute
Name Column Column Column Column Definition
Datatype | Null Option | Validation | Validation
Min Max
centerlD smallint NOT NULL 1 255 Numeric identifier of
generating production center
per WMO-306 Section C
Table C-1
subcenterID smallint NOT NULL 0 255 Numeric identifier of
generating production
subcenter
parameter|D smallint NOT NULL 128 999 Unique identifier for
parameter
parameterName | varchar NOT NULL N/A N/A Alphanumeric name of
(64.16) parameter
minValidValue float NOT NULL N/A N/A Minimum valid value of
parameter
maxValidValue float NOT NULL N/A N/A Maximum valid value of
parameter
unitlD smallint NOT NULL 1 32767 Identifier for units in which
parameter value is
expressed
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4.1.3.4 Grid Data Detail Table

Table Name:

Description:

Primary Key:

Foreign Key:

GridData

The Grid Data Detail Table stores detail information for a gridded data set.
There will be many instantiations of thistable. The table structure is shown in
Table 4.1-4.

recordl D/parameter1D/ tau/levello/level hi

parameter|D, paramUnit

Table4.1-4. gridData Table Structure

Table Column Table Table Table Column | Table Column Table Column Attribute
Column Column N : N L
Name . Validation Min | Validation Max Definition
Datatype |Null Option
recordID integer NOT NULL |1 231 Record identifier
levello real NOT NULL |[MIN_FLOAT MAX_FLOAT Lowest vertical Level at which
parameter is modeled
levelhi real NOT NULL |[MIN_FLOAT MAX_FLOAT Highest vertical Level at
which parameter is modeled
parameter|D smallint NOT NULL |1 127 Identifier for parameter
contained in grid data
paramUnit smallint NOT NULL |1 32767 Identifier for unit in which
parameter is represented
tau smallint NOT NULL |0 240 Forecast period
size integer NOT NULL |0 2%1 Size of data in bytes
qualityindicator |integer NOT NULL |0 32767 Quality indicator
datacategory  |smallint NOT NULL |0 2 Data category: 0 = base,
1 = edited, 2 = derived
compression varchar(32) [INOT NULL |N/A N/A Compression indicator
description varchar(64) [NOT NULL |N/A N/A Alphanumeric description of
the data
basetime integer NOT NULL |0 231 Base time of the data (epoch
time)

receiptTime integer NOT NULL |0 2°1 Epoch time at which data
were received

theData byte NOT NULL |Parameter specific Gridded data values
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4.1.3.5 2D Grid Dataset Directory

Table Name:

Description:

Primary Key:

Foreign Key:

MDGRIDDatasetDir

Thistable is a directory of 2D data sets. It stores summary information about
each data set. The data set directory provides a quick way to determine which
grids and which model from which center are in a data set, without having to
query each individual grid dataset table. The table structure is shown in

Table 4.1-5.

datasetName

generatingProc, centerlD, subcenterID, gridiD

Table4.1-5. Grid Data Set Directory Table Structure

Table Table Table Table
Table Column Column Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max

centerlD smallint NOT NULL 1 255 Numeric identifier of
generating production center
per WMO-306 Section C
Table C-1

subcenterID smallint NOT NULL 0 255 Numeric identifier of
generating production
subcenter

dataSetName | varchar(18) NOT NULL N/A N/A Alphanumeric name of grid
dataset, also used as name
of detail table that stores the
grid.

generatingProc | smallint NOT NULL 1 255 ID of generating process for
model data

gridiD smallint NOT NULL 1 9999 ID of geographic area
covered by model

receiptMethod | varchar(32) N/A N/A Alphanumeric name of
circuit over which data were
received

classification varchar(32) N/A N/A Classification of the data
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4.1.3.6 3D Grid Dataset Directory

Table Name:

Description:

Primary Key:

Foreign Key:

MDGRID3DDatasetDir

Thistable is a directory of 3D data sets. It stores summary information about
each data set. The data set directory provides a quick way to determine which
grids and which model from which center are in a data set, without having to
query each individual grid dataset table. The table structure is shown in

Table 4.1-6.

datasetName

generatingProc, centerlD, subcenterID, gridiD

Table4.1-6. Grid Data Set Directory Table Structure

Table Table Table Table
Table Column Column Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max

centerlD smallint NOT NULL 1 255 Numeric identifier of
generating production center
per WMO-306 Section C
Table C-1

subcenterID smallint NOT NULL 0 255 Numeric identifier of
generating production
subcenter

dataSetName | varchar(18) NOT NULL N/A N/A Alphanumeric name of grid
dataset, also used as name
of detail table that stores the
grid.

generatingProc | smallint NOT NULL 1 255 ID of generating process for
model data

gridiD smallint NOT NULL 1 9999 ID of geographic area
covered by model

receiptMethod | varchar(32) N/A N/A Alphanumeric name of
circuit over which data were
received

classification varchar(32) N/A N/A Classification of the data
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4.1.3.7 Lambert/Mercator Projection Table

Table Name: MDGRIDLambMerc
Description: Contains Lambert Conformal or Mercator projection information for models.
Primary Key:  centerlD/subcenterI D/gridID
Foreign Key: gridiD, centerID, subcenter|D
Table4.1-7. LambertMercator Table Structure
Table
C-(r)?t?rlr?n C-[J?Srlr?n Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
centerlD smallint NOT NULL |1 255 ID of center that defined
projection
subcenterID smallint NOT NULL |0 255 ID of subcenter that defined
projection
gridiD smallint NOT NULL |1 9999 Grid ID assigned by center
standardLatl |real NOT NULL |-90.0 90.0 Northern standard latitude
standardlat2 | real NOT NULL |-90.0 90.0 Southern standard latitude
standardLon | real NOT NULL |-180.0 180.0 Longitude on central
meridian of projection
zLambertRes |real NOT NULL | MIN_FLOAT MAX_FLOAT Number of vertical levels in

data

4-10
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4.1.3.8 Linear Conversion Table

Table Name:

Description:

Primary Key:

Foreign Key:

MDGRIDLinearConv

Stores scale and reference factors to convert data from one unit of measure to

another.

unitlD/equivaentUnit

unitlD, equivalentUnit

Table4.1-8. Linear Conversions Table Structure

Table Column Table Table Table Column | Table Column | Table Column Attribute
Column | Column Null L . s .
Name . Validation Min | Validation Max Definition
Datatype Option
unitiD integer NOT NULL 1 32767 ID of unit to be converted
to equivalent unit
equivalentUnit integer NOT NULL 1 32767 ID of unit to which unit
identified by unitID will be
converted
scale real NOT NULL MIN_FLOAT MAX_FLOAT Scale for conversion
reference real NOT NULL MIN_FLOAT MAX_FLOAT Reference value for
conversion
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4.1.3.9 Mode Reference Table

Table Name:
Description:
Primary Key:

Foreign Keys:

MDGRIDModels

Provides definitions of geophysical models that generate grid data.

generatingProc/centerl D/ subcenterlD/gridiD

center|D, subcenterID, gridiD

Table4.1-9. Models Table Structure

Table Table Table
Table Column | Table Column Column Null Column Column Table Column Attribute
Name Datatype , Validation | Validation Definition
Option .
Min Max
centerlD smallint NOT NULL |1 255 Production center ID from
WMO-306, Vol. 1, Section C,
Table C-1
subcenterID smallint NOT NULL |0 255 Production subcenter ID
generatingProc  |smallint NOT NULL |1 255 Identifier of Computer
process that generated the
grid.
gridID smallint NOT NULL |1 9999 Identifier for geographic area
for which data are modeled
modelName varchar(64,16) |NULL N/A N/A Alphanumeric name of model

4-12
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4.1.3.10 Polar Stereographic Projection Table

Table Name:
Description:
Primary Key:

Foreign Key:

MDGRIDPolarStereo

Contains polar stereographic projection information for model data.

centerlD/subcenter D/gridID

none

Table4.1-10. Polar Stereographic Table Structure

Table Column |Table Column CoII;br:eNull Table Column | Table Column Table Column
Name Datatype Option Validation Min | Validation Max | Attribute Definition
gridiD smallint NOT NULL |1 9999 Grid ID assigned by
center
centerlD smallint NOT NULL 1 255 ID of center that defined
the projection
subcenterID smallint NOT NULL |0 255 ID of subcenter that
defined the projection
standardLat float NOT NULL  |-90.0 90.0 Standard latitude for
projection
standardLon float NOT NULL  [-180.0 180.0 Standard longitude for
projection
zResolution float NOT NULL MIN_FLOAT MAX_FLOAT Vertical resolution

4-13
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4.1.3.11 Production Centers Table

Table Name:
Description:
Primary Key:

Foreign Key:

MDGRIDProdCenters

Holds information about data production/transmission centers.

centerlD

none

Table4.1-11. ProductionCenters Table Structure

Table Table Table Table
Table Column Column | Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max
centerlD smallint NOT NULL |1 255 Unique Numeric Identifier of
Generating Production Center
as identified in WMO-306 V 1
Section C table C-1.
subcenterID smallint NOT NULL |0 255 Unigue Numeric Identifier of
Generating Production
Subcenter
productionCenter |varchar NOT NULL  |N/A N/A Alphanumeric (ASCII) Identifier
(64,16) of Generating Production Center
as identified in WMO-306 V 1
Section C table C-1.
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4.1.3.12 Registrations Table

Table Name: Registrations

Description: Contains information relating to the geographic registration of grids.

Primary Key:  centerlD/subcenterI D/gridID

Foreign Key: centerID, subcenterID, gridID, aoilD

Table4.1-12. Registrations Table Structure
C-(I;?Srlﬁn C-(r)?t?rlr?n CoI-Lll—;br:eNull Table Column | Table Column | Table Column Attribute
. Validation Min | Validation Max Definition
Name Datatype Option

reglLatitude real NOT NULL [-90.0 90.0 Latitude of grid that maps to
registeredY

regLongitude |real NOT NULL |-180.0 180.0 Longitude of grid that maps
to registeredX

registeredX real NOT NULL |1 10,000 X Point on grid which maps
to Registered Longitude

registeredY real NOT NULL |1 10,000 Y Point on grid which maps
to Registered latitude

xDistance real NOT NULL |1 10,000 Distance between points in
the x direction

yDistance real NOT NULL |1 10,000 Distance between points in
the y direction

maxXPoints  |integer NOT NULL |2 10,000 Number of points along a line
of longitude.

maxYPoints |integer NOT NULL |2 10,000 Number of points along a line
of latitude

maxZPoints  |integer NULL 10,000 Number of vertical points.

projection integer NOT NULL 29 Geographic projection of the
data

scanMode integer NOT NULL Layout of points in a grid.

aoilD integer NOT NULL 2% Unique numeric identifier of
AOI which bounds the grid

centerlD smallint NOT NULL |1 255 Unique Numeric Identifier of
Generating Production
Center as identified in WMO-
306 V 1 Section C table C-1.

subcenterID  |smallint NOT NULL 255 ID for production subcenter

gridiD smallint NOT NULL |1 9999 Center-assigned
identification of registration.

regName varchar(32) |NOT NULL |N/A N/A Alpha/Numeric Name of the

registration.
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4.1.3.13 Spherical Projection Table

Table Name: MDGRIDSpherical

Description: Contains spherical projection information about models.

Primary Key:  centerlD/subcenterI D/gridID

Foreign Key: gridiD, centerID, subcenter|D

Table4.1-13. Spherical Table Structure

Table Table Table Table Column | Table Column Table Column Attribute
Column Column | Column Null S : S .
. Validation Min | Validation Max Definition
Name Datatype Option
centerlD smallint NOT NULL |0 255 WMO-306 ID of center that
defined projection
subcenterID  |smallint NOT NULL 1 255 WMO-306 ID of subcenter that
defined projection
gridiD smallint NOT NULL 1 9999 Center-assigned ID of grid
xResolution  |real NOT NULL |0.0 90.0 Grid spacing between X points
measured in degrees.
yResolution  |real NOT NULL |0.0 90.0 Grid spacing between Y points
measured in degrees.

4.1.3.14 UnitsTable
Table Name: MDGRIDUnits
Description: Stores identifiers for units of measure.

Primary Key:  unitlD

Table4.1-14. Units Table Structure

Table Table Table C-(I;?Srlr?n C-(I;?Srlr?n
Column Column Column Null o S Table Column Attribute Definition
Name Datatvpe Obtion Validation | Validation
yp P Min Max
unitiD integer NOT NULL 1 32767 Numeric identifier for a unit of
measure

unitAbrv varchar(32) |NOT NULL N/A N/A Abbreviated name of the unit
unitName |varchar(64) |[NOT NULL N/A N/A Alphanumeric name of a unit
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4.2 LLT Observation Data Segment (MDLLT) Design
421 MDLLT Conceptual Design

Observational datais viewed as a class hierarchy. This class hierarchy is documented in Figure
4.2-1 through Figure 4.2-4. The Root class MDLLT-CLASS contains information that is
common to all observation. All observations inherit these attributes from the root class. Each
Sub-class contributes it's own attributes, which in turn, may also be inherited by it's sub-classes.

The rationale behind the design is that application requirements for observation data are varied
and observation data are received from specific meteorological formatted messages. The best
way to accommodate application requirements is to provide different views into the database.
The best way to accommodate ingestion of messages is to provide structures based on groupings
of fields within messages. The class hierarchy establishes these views, in the logical model.
Leaf level classes support message level structures, while higher level classes support common
views of observations fields that are more useful to applications that aren’t concerned with what
message a particular datum was transmitted in, or want to look at conditions that are within
several different messages.

The physical observation data model maps the class hierarchy on to a relational data model. The
same structural requirements exist as were noted in the logical model, however several pragmatic
iIssues must be addressed with the physical model. The first issue is how to map an object model
onto a relational model. The second is managing the perishability of the data. This involves
purging data when it is no longer useful as well as managing the sizes of tables so they do not
become unruly. The final requirement is to provide logical groupings of data with regard to
space and time so as to optimize the storage and retrieval of data.

The first issue, mapping an object oriented design onto a relational database, was solved using
techniques outlined in the paper “Object-Oriented Technology for Integrating Distributed
Heterogeneous Database SystémsThe techniques outlined in the paper suggest “object
identifiers of the instances can be used as primary keys ... Object classes can be arranged into a
class hierarchy.” A “Vehicle class has Ship as its subclass. Similarly, SHIP has SURFACE
SHIP and SUBMARINE as object subclasses. A domain exists for each class and subclass.
Depending on the degree of normalization, the relation variable generated for the subclass may
contain only the attributes that distinguish the subclass from other subclasses or it could include
additional attributes also found in the supercl&ss.”

In order to implement this, five classes are defined:

! Object Oriented Technology For Integrated Distributed Heterogeneous Database System, Dr. Marion
Ceruti, Dr Magdi N. Kamel, Dr. Bhavani M. Thuraisingham.

2 |bid.
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1. Surface Synoptic Observations
2. Aerodrome Observations

3. Aircraft Observations

4. Ocean Observations

5. Upper Air Observations.

These classes are derived from a common parent class: MDLLT-CLASS. The MDLLT-CLASS
domain is SURFACE-SYNOPTIC-OB, AERODROME-OB, OCEAN-OB and UPPER-AIR-
OBS. OCEAN-OB’s domain is BUOY-CLASS, BATHY-CLASS, and OCEAN-PROFILE-
CLASS. SURFACE-OB-CLASS, AERODROME-OB-CLASS, AIRCRAFT-OB-CLASS, and
UPPER-AIR-OB-CLASS have domains as well.

Tables are defined with the primary key being an object-id. Alternate Keys are defined with
attributes that would otherwise be the primary key. Instantiation of an object will be done
through the use of queries within the API. Message level queries would be more complex since
they would span several tables.

422 MDLLT Logical Level Design

The entity-relationship diagrams on the pages that follow depict the logical model of the LLT
Observation Data Segment. Separate entity relationship diagrams are provided for each
observation type; note, however, that all types share a common root.
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BUOY-CLASS

rElUDY—Pressure Tendency Amount
BUDY-Pressure Tendency Characteristic
BUDY-Mean Sea Level Pressure
BUO- M ave Period by Instrument
BUDY-Drift Speed
BUDY-Moisture Amount

BUDY- hdoisture Type
OOB-S0OUNDING (FK)
LLTOB-Character Station 1D (FK)

MOLLT-SEGMENT

LLTOB-Character Station D
LLTOB-Object ID
LLTOB-Dataszet ID
LLTOB-Humeric Station 1D
LLTOB-Receipt Mathod
LLTOB-Quality Contral Flag
LLTOB-Ob Time
LLTOB-Flags

LLTOB-Wind Spead
LLTOB-Air Temperature
LLTOB-Station Altitude
LLTOB-Fressure

LLTOB-Ob Latitude
LLTOB-Ob Longitude
LLTOB-Wind Direction
LLTOB-Ingest Time

OCEAN-OB-CLASS

fLLTDEI-Chalacter Station 1D (FKJ\
LLTOB-Object 1D (FK)
LLTOB-Lataset ID (Fk)
LLTOB-Mumeric Station 10 (FK)
LLTOB-Receipt Method (FI)
LLTOB-Quality Contral Flag (F)
LLTOB-Ob Time (FK)
LLTOB-Flags (FK)

LLTOB-Wind Speed (FK)
LLTOB-Air Temperature (FK)
LLTOB-Station Altitude (FK)
LLTOB-Pressure (FH)

LLTOB-0b Latitude (FI)
LLTOB-0Ob Lengitude (FK)
LLTOB-ind Direction (Fk)
LLTOB-Ingest Time (FK)
O0B-SOUNDING

h

OCEAMN-FROFILE-CLASS

fDP-Wind Speed

OP-Bottom Depth
OP-Observation Time

OP-Frofile Source

OF-Frofile State

OP-Bottom Flag

OP-Humber of Levels

OF-Error

OP-Geographic Flag

OP-Range

OF-Bearing

OP-Mixed Layer Depth Day
OP-Mixed Layer Depth Night
OP-Top Layer Day

OF-Bottom Layer Day
OF-Bottom Layer Hight
OP-Number of WSS Details
OP-Bottemn Losz Range
OF-Bottom Loss Bearing
OF-Bottem Loss Frovince
OP-Sediment Layer Thickneass
OP-Sound Speed Ratio in Sediment
OP-Layer Density

OF-Sediment Density

OP-Sound Speed Gradient
OF-Sound Speed Cumature
OF-Attenuation Gradient
OP-Refle ctivity

OP-Sediment Thickness
OF-Attenuation Exponent
OP-MzS

OF-lce Loss

OP-Keel Space

OF-Range to lce Edge
OF-Bearing to lce Edge
OP-Under lee Roughness
OF-Ridge Frequency

OPF-Mean Sound Speed in Profile
OPF-Deep Sound Channel Axis
OP-Depth at Sound Channel Bottom
OF-Sound Speed at Channel Bottom
OF-Zound Speed Minimum
OP-Wiaming Flag for Message
OP-Layer Depth
OF-Temperature at Layer Depth
OF-Zound Speed at Layer Depth
OP-Maximum Sound Speed in Profile
QPF-Critical Depth

OF-Lepth Excess

OP-Top of Channel

OP-VYerical Extant

OF-Sound Channel Magnitude

LLTOB-Object ID (Fi)
LLTOB-[rataset ID (FK)
LLTOB-Numeric Station 1D (FK)
LLTOB-Receipt Method (FK)
LLTOB-Quality Control Flag (Fk)
LLTOB-0b Time (FK)
LLTOB-Flags (FK)
LLTOB-Wind Speed (FK)
LLTOB-Air Temperature (FK)
LLTOB-Station Altitude (FE)
LLTOB-Pressure (FK)
LLTOB-0b Latitude (FK)
LLTOB-0b Langitude (FK)
LLTOB-Wind Direction (FK)
LLTOB-Ingest Time (FK)

BUDY-Depth

BUDY-Water Temperature at Depth
BUOY-Salinity at Depth

b

BATHY-CLASS

fDDB-SDUNDING (Fk
LLTOB-Character Station 1D (FKD)
LLTOB-Object 10 (FK)
LLTOB-Datazet ID (FI)
LLTOB-Numeric Station 1D (FI)
LLTOB-Receipt Method (FK)
LLTOB-Quality Contral Flag (FK)
LLTOB-Ob Time (FK)
LLTOB-Flags (FK)

LLTOB-Mfind Speed (FK)
LLTOB-Air Temperature (FK)
LLTOB-Station Altitude (F1)
LLTOB-Pressure (FH)

LLTOB-0b Latitude (FK)
LLTOB-Ob Langitude (FI)
LLTOB-Wind Direction (FI)
LLTOB-Ingest Time (FK)

-

BATHY-Depth
BATHY-Water Temperatura
BATHY-Salinity
BATHY-Current Speed
BATHY-Current Direction
BATHY-Sound Spead

L

OP-In-layer Temperature Gradient
OP-Belowlayer Temperature Gradient
OP-In-layer Sound Spead Gradient
OF-Belowlayer Sound Speed Gradient
OP-Cut-0Off Frequency
OOB-SOUNDING (FIK)
LLTOB-Character Station [0 (FK)
LLTOB-Objest 1D (FK)
LLTOB-Dataset ID (FK)
LLTOB-Humeric Station 1D (FIK)
LLTOB-Receipt Method (FK)
LLTOB-Quality Control Flag (FK)
LLTOB-Ob Time (FK)
LLTOB-Flags (FK)

LLTOB-Wind Speed (FK)
LLTOB-Air Temperature (FE)
LLTOB-Station Altitude (FI
LLTOB-Pressure (FK)

LLTOB-Ob Latitude (Fi)
LLTOB-0b Longitude (FK)
LLTOB-Wiind Direction (FE)
LLTOB-Ingest Time (FK)

OP-Sounding-Depth
OF-Sounding-Temperature
OPF-Sounding-Salinity
OP-Sounding-Sound Spead
OP-Volume-Scattering-Frequencies
OP-Wolume-Scattering Depth Day

OF-Waolume Scattering Depth Night
L,

Figure 4.2-1. Ocean Observation Data L ogical M odel
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MOLLT-SEGMENT

LLTOB-Character Station 1D
LLTOBE-Ohject ID
LLTOB-Dataset ID
LLTOB-Mumeric Station D
LLTOBE-Receipt Method
LLTOB-Quality Control Flag
LLTOB-Ch Time
LLTOB-Flags

LLTOB-Wind Speed
LLTOB-Air Temperature
LLTOB-Station Altitude
LLTOB-Pressure
LLTOBE-Ob Latitude
LLTOBE-Oh Longitude
LLTOB-wWind Direction
LLTOBE-Ingest Time

SYMOPTIC-OCEAN-DATA-CLASS

SURFACE-SYNOPTIC-0B-CLASS

(LLTOEI-Charal:ter Station 1D (FK)
LLTOBE-Ohject ID (Fk)
LLTOB-Dataset ID (FK)
LLTOBE-Numeric Station 1D (FI)
LLTOB-Receipt Method (FK)
LLTOB-Quality Control Flag (FK)
LLTOB-Ob Time (FI)
LLTOB-Flags (FK)

LLTOB-Wind Speed (FK)

{LLTOB-Character Station ID (FK)
LLTOB-Ohject ID (FK)
LLTOB-Dataset ID (FK)
LLTOB-Nurmeric Station 1D (FK)
LLTOB-Receipt Method (Fi)
LLTOB-Cuality Control Flag (FK)
LLTOB-Oh Time (FK)
LLTOB-Flags (FK)

LLTOB-Wind Speed (FK)
LLTOB-Air Temperature (FK)
LLTOB-Station Altitude (FIK)
LLTOB-Pressure (FK)
LLTOB-Ohb Latitude (FK)
LLTOB-Oh Langitude (FK)
LLTOB-Wind Direction (FK)
LLTOB-Ingest Time (FI)

SYNOP-5ea Surface Temperature
STYNOP-Wave Height
SYNOP-Wave Height by Instrument
SYNOP-Wind Wave Height
SYMNOP-Primary Swell Height
SYNOP-5econdany Swell Height
SYMNOP-Primary Swell Direction
SYMNOP-5econdary Swell Direction
SYNOP-Wave Period
SYNOP-Wave Period by Instrument
SYNOP-Primary Swell Period
SYNOP-Secondary Swell Periodd
SYNOP-Bearing to Ice Edge

SYMNOP-Ice of Land Origin
SYMOP-Ice Situation and Trend

SYMNOP-Ice Concentration and Arrangement
SYMNOP-Ice Development Tendency

LLTOB-Air Temperature (FK)
LLTOBE-Station Altitude (FI)
LLTOB-Pressure (FK)
LLTOE-Ob Latitude (FI)
LLTOB-Ob Langitude [Fk)
LLTOB-Wind Direction (FK)
LLTOB-Ingest Time (FK)

SYMOP-Cloud Height

SYNOP-Cloud Height Abowe Surface
SYMOP-Low Cloud Type
SYNOP-Middle Cloud Type
SYMOP-High Cloud Type
SYMOP-Wet Bulb Temperature
SYMNOP-Pressure Tendency Amount
SYMOP-Pressure Tendency Characteristic
SYNOP-Minimum Temperature
SYMNOP-Maximum Temperature
SYMNOP-Precipitation Amount
SYMNOP-Precipitation Period
SYMNOP-Precipitation in Last 24 Hours
SYNOP-Moisture Arnount
SYMOP-Moisture Type
SYMOP-Atmospheric Pressure
SYMOP-5Station Type
SYMOP-Elewation of Mobile Land Station
SYMNOP-Horizantal Visibility
SYMNOP-5unshine Duration
SYMNOP-Past Weather Primary
SYNOP-Past Weather Secondary
SYNOP-Present Weather

SYNOP-Ice Accretion Source
SYNOP-Ice Accretion Rate
SYNOP-Ice Accretion Thickness
SYNOP-Wind Speed Source

SYMOP-5upplementary Information

Figure 4.2-2. Surface Synoptic Observation Data L ogical Model
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METAR-SPECI-OB-CLASS

{-LLTCIEI-Character Station 1D (FK)
LLTOB-Object 1D (FK)
LLTOB-Datazet ID (FK
LLTOB-Mumeric Station [0
LLTOB-Receipt Method (FK)
LLTOB-Guality Flag (FK)
LLTOB-Time
LLTOB-Flags (FK)
LLTOB_Latitude (FK)
LLTOB-Longitude (FK
LLTOB-Wind Speed (FR)
LLTOB-wind Direction (FK)
LLTOB-Ajr Temperature
LLTOB-Pressure
LLTOB-Ingest Time (FE)
hS-Remarks
S -4 isibility
fl=-%izihilty Direction
fl=-Wind Gusts
fl=-Wind Units
f=-Report Type
fl=-Desy Poirt Temperature
fl=-Alkimeter Setting
hs-Station Elevation
fl=-Horizontal Wisibilty
fl=-Mlzximum Horizontal “izikility
hS_Max Horizontal Wisikility Directio
fd=-Wind Yariahility Indicator
fZ-Wind Yariahility Direction COW
fl=-Wind Yariahility Direction O#Y
fl=-Station Type
il _Altimeter Setting Units

fl=-Rurvay Minimum Yisual Range
fS-Rursvay Maximum Yisual Range
fl=-Rurmvay Yisibility Units
flZ-Rurmeay Vizibilty Qualitier
f=-Rurvay Visibilty Tendency
fl=-Rurvway Designator
flS-Rurmay Mumber

f=-Wind Shear on Runway

MOLLT-SEGRMENT

LLTOB-Character Station ID E
LLTOB-Ohkject ID
LLTOB-Datazet ID
LLTOB-Receipt Method
LLTOB-2uaslity Flag
LLTOB-Flags
LLTOB_Latitude
LLTOB-Longitude
LLTOBR-MINd Speed
LLTOB-Mind Direction
LLTOB-Ingest Time

TAF-CLASS

rLLTOEI-Chara::ter Station 1D (FK)
LLTOBR-Ohject 1D (FK)
LLTOB-Dataset ID (FK)
LLTOB-Receipt Methad (FK)
LLTOBR-Gualty Flag (FH)
LLTOB-Flags (FK)
LLTOB_Latitude (FK)
LLTOB-Longitude (FH)
LLTOB-AMING Speed (FI)
LLTOBR-WiInG Direction (FK
LLTOB-Ingest Time (FK)
TAF-Izzue Time
TAF-Beginning Yalid Time
TAF-Ending “alid Time
TAF-AINd Speed Level
TAF-NiInd Speed Units

TAF-Forecast Mumber
TAF-Forecast Trend Indicator

TAF-Forecast Ending “%alid Time
TAF-Forecast Probakility
TAF-Forecast Wisibilty
TAF-Forecast Wind Units
TAF-Forecast Wind Direction
TAF-Forecast Wind Speed
TAF-Forecast Yisibilty Units
TAF-Forecast Clouds

Figure 4.2-3. Aerodrome Observation Data L ogical M odel
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MOLLT-SEGMENT

LLTOB-Character Station |0
LLTOB-Object I

UFPPER-AIR-OBS-CLASS LLTOB-Dataset T

- LLTOB-Numeric Station IL
LLTOB-Character Station 10 (FK) LLTOE-Receipt Method
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Figure4.2-5. Logical Level Design for Aircraft Observations
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423 MDLLT Physical Level Design

This section presents the designs of the individual tables that make up the MDLLT. The design
Is broken out by type of observation. The objective of the physical design of the database is to
optimize access to data and to take advantage of RDBMS capabilities. In order to do this, like
parameters have been grouped together. Section 4.2.3.1 discusses database tables common to all
observation types; the remaining subsections describe the physical level design for each
observation type separately.

4.2.3.1 Database Tables Common to All Observation Types

4.2.3.1.1 Observation Areas of Interest Table

Table Name:
Description:

Primary Key:

Indexes: aciName

mdllt_obAOlIs

aoilD

Stores information about area of interest boundaries for observations.

Table4.2-1. mdllt_obAOIlsTable Structure

Table Table Table Column | Table Column Tablg Co!umn Table Column Attribute
Column Column . N . Validation L
Null Option |Validation Min Definition
Name Datatype Max
aoilD serial(1) NOT NULL 1 2%.1 Unique numeric identifier for the
AOI.
aoiName |varchar(64) [NOT NULL N/A N/A Alphanumeric name of AOI.
northLat |smallfloat NOT NULL -90.00 90.00 Northernmost bounding vector
of AOI.
southLat |smallfloat NOT NULL -90.00 90.00 Southernmost bounding vector
of AOI.
eastLon |smallfloat NOT NULL -180.00 180.00 Easternmost bounding vector of
AOl.
westLon |smallfloat NOT NULL -180.00 180.00 Westernmost bounding vector of

AOlI.
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4.2.3.1.2 Observation Collection Areas Table

Table Name:

Description:

Primary Key:

Foreign Key:

mdllt_CollectAreas

Contains information about the areas and times over which groups of
observations were collected.

obTypel D/obSubType

obTypelD, obSubType, aoilD

Table4.2-2. mdllt_CollectAreas Table Structure

Table Table Table Table
Table Column Column Column Table Column Attribute
Column Column Null o o L
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max
obTypelD smallint NOT NULL |1 65535 Type of observation into which
data is to be ingested
obSubType smallint NOT NULL |1 200 Observation data subtype
aoilD integer NOT NULL |1 2%.1 Unique identifier for AOI
maxOpenTime [integer NOT NULL |1 240 Maximum time in minutes for
which a dataset will be opened
for ingestion of data.
maxObs integer NOT NULL |1 2%.1 Maximum number of
observations to ingest into
dataset.
purgelncr integer 1 999999999 |Purge increment in seconds

(determines how long data is
retained for the area)
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4.2.3.1.3 Observation Dataset Directory Table

Table Name: mdllt_datasetDir
Description: Stores information about an observation dataset. This table is used for all
observation types except PIREPS, METAR, SPECI, and TAF reports.
Primary Key:  datasetID
Foreign Key: aoilD
Indexes: minObTime, maxObTime, obType, obSubType
Table4.2-3. mdllt_datasetdir Table Structure
Table Table Table Table Table
Column Column Column Column Column Table Column Attribute
Name Datatvpe Null Validation Validation Definition
yp Option Min Max
datasetlD serial(1) NOT NULL |0 2%.1 Unique Identifier of a dataset.
aoilD integer NOT NULL |1 2%1 ID of AOI used as the bounding
area of the dataset.
obType smallint NOT NULL (1 65535 Type of observation being stored
in the dataset.
obSubType |smallint NOT NULL |1 200 Observation subtype stored in
dataset.
dataSetName |[varchar(32) |NOT NULL [N/A N/A Alphanumeric name of Ob
dataset, also used as name of
detail table which stores the grid.
minObTime  |integer NULL 0 2%.1 Minimum report time of an
observation in dataset.
maxObTime |integer NULL 0 2%.1 Maximum report time of an
observation in dataset.
purgeTime integer NULL 0 2%.1 Time at which to purge the
dataset.
createTime integer NULL 0 2%.1 Time at which dataset was
created.

Note: Times are epoch times (seconds since 0000Z 01 January 1970)
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4.2.3.1.4 Observation Types Table

Table Name:
Description:
Primary Key:

Foreign Key:

mdllt_obtypes
Stores observation types and the associated type identifiers.
obTypelD

None

Table4.2-4. mdllt_obtypes Table Structure

Table Table Table Table
Table Column Column Column Column Column Table Column Attribute
Name Datatvpe Null Validation Validation Definition
yp Option Min Max
obTypelD smallint NOT NULL |1 65535 Identifier for type of observation
being stored in the dataset.
ObTypeName |char(16) NOT NULL [N/A N/A Alphanumeric name of
observation type

4.2.3.1.5 Observation Subtypes Table

Table Name:
Description:
Primary Key:

Foreign Key:

mdllt_obsubtypes

Stores observation subtypes and the associated observation types.
obTypel D, obSubType

obTypelD

Table 4.2-5. mdllt_obsubtypes Table Structure

Table Table Table Table
Table Column Column Column Column Column Table Column Attribute
Name Datatvpe Null Validation | Validation Definition
yp Option Min Max
obTypelD smallint NOT 1 65535 Identifier for type of observation
NULL being stored in the dataset.
obSubType smallint NOT 1 200 Identifier for observation
NULL subtype.
obSubTypeName char(32) |NOT N/A N/A Alphanumeric name of
NULL observation subtype.
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4.23.1.6 Observation Detail Table

Table Name: <type prefix><DTG>
Description: This table provides identifying information and station conditions for most
observation types.
Primary Key:  objectid
Foreign Key: None
Table 4.2-6. Observation Detail Table Structure
Table Table Table Table
Table Column Column Column | Column Column Table Column Attribute
Name Datatvpe Null Validation | Validation Definition
yp Option Min Max
charid char(8) NULL N/A N/A ICAO station call sign, ship call
sign, or aircraft call sign
objectid serial NOT 1 2%.1 Unique object identifier
NULL
datasetid integer NOT 0 2%.1 Unique identifier for dataset of
NULL which observation is a member
numericid integer NULL 0 999999 WMO block station number or
other numeric identifier
receiptMethod varchar NULL N/A N/A Name of circuit over which
(32,4) data were received
qc integer NULL 0 5 Flag set if data does not pass
quality checks
time integer NOT 0 2%.1 Epoch time of observation
NULL (seconds from 0000Z 1/1/70)
flag integer NULL 0 2%.1 Observation flags
windSpeed smallfloat |NULL 0.0 300.0 Wind speed at station
airTemperature smallfloat |NULL -110.0 63.0 Air temperature at station in
degrees Celsius
altitude smallfloat |NULL -500.0 28000.0 Altitude of observing station
pressure smallfloat |NULL 450.0 1100.0 Air pressure at station in
hectopascals
lat smallfloat |[NOT -90.0 90.0 Latitude of station
NULL
lon smallfloat |[NOT -180.0 180.0 Longitude of station
NULL
windDirection smallint NULL 0 359 Wind direction at station
ingestTime integer NOT 2%.1 Time at which observation was
NULL ingested into the database
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4.23.1.7 CloudData Table

Table Name:

Description:

Primary Key:

Foreign Key:

<type prefix><DTG>c

Contains information concerning amount, height, and type of clouds reported
in a surface synoptic or upper air temperature observation.

objectID/cloudHeightType

objectID

Table4.2-7. Cloud Data Table Structure

Table Table Table Table
Table Column Column Column Table Column Attribute
Column | Column Null o N L
Name Datatype Option Validation Validation Definition
Min Max

objectID integer NOT NULL 0 2%.1 Unique identifier for the
object.

height smallfloat |NULL >0 Altitude of upper surface of
clouds whose base is below
the level of the station, in
hundreds of meters

heightAboveSfc smallfloat |NOT NULL |>0 Height of cloud bases above
surface.

cloudAmount char(2) 0-'9, '/ Code figure for total cloud
cover from WMO-306 Table
2700

lowCloud char(2) NOT NULL 0'-'9','t" Code figure for low cloud
type from WMO-306 Table
0513

midCloud char(2) NOT NULL 0'-'9'/ Code figure for middle cloud
type from WMO-306 Table
0515

highCloud char(2) NOT NULL |'0-'9'.' Code figure for high cloud

type from WMO-306 Table
0509
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4.2.3.1.8 Station Identification Tables

mdllt_icaostations, mdllt_wmostations

Stores station information for land stations. There are two tables, one for

stations with ICAO call signs and one for stations identified by WMO block
station numbers. The table structures are identical.

Table Name:
Description:

Primary Key:  cdlSign
Foreign Key: None

I ndexes:

mdllt_icaostations. icaoloc, stationLat
mcllt_wmostations. wmoid, stationL at

Table 4.2-8. mdllt_icaostations and mdllt_wmostations Table Structure

Table Table Table Table
Column Column Table Column Column Column Table Column Attribute
Null Option Validation Validation Definition
Name Datatype .
Min Max

wmoid integer NOT NULL 0 999999 WMO Block Station Number

icaoloc char(8) NOT NULL N/A N/A International Civil Aviation
Organization (ICAO) station call
sign

placeName |char(64) N/A N/A Name of station location

state char(4) N/A N/A State in which station is located

country char(4) N/A N/A Country in which station is
located

stationLat |smallfloat |NOT NULL -90.0 90.0 Latitude of station

stationLon |smallfloat |NOT NULL -180.0 180.0 Longitude of station

uaLat smallfloat -90.0 90.0 Latitude of upper air sounding

uaLon smallfloat -180.0 180.0 Longitude of upper air sounding

stnElev smallfloat -1000.0 10000.0 Station elevation in meters

uaElev smallfloat -1000.0 10000.0 Elevation in meters of upper air
sounding launch point

RBSN char(4)
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4.2.3.2 Physical Level Design for Surface Synoptic Observations

Figure 4.2-6 presents the physical level design for surface synoptic observations as entity-
relationship diagrams.
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P J— f - -
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maxObTime: integer
purgeTime: integer

createTime: integer o — mellt_olaaais mellt_collsctaress
| aoilD: serisl(1) obSubType: smallint
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Figure4.2-6. Physical Level Design for Surface Synoptic Observations

The remainder of this section presents the detailed design of the tables used for surface synoptic
observations.
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4.2.3.2.1 Synoptic Summary Table

Table Name:
Primary Key:

Foreign Key:

<type prefix><DTG>su

objectID

objectID

Table4.2-9. Synoptic Summary Table Structure

Table Column Table Table Table Table Table Column Attribute
Name Column | Column | Column Column Definition
Datatype Null Validation | Validation
Option Min Max
objectID integer NOT 0 2%.1 Unique object identifier
NULL
wetBulbTemp smallfloat |NULL -5.0 63.0 Wet bulb temperature (°C)
prsTendencyAmt smallfloat |NULL 0.0 650.0 Net pressure change over last
3 hours in hectopascals
maxTemp smallfloat |NULL -110.0 63.0 Maximum temperature during
period (°C)
minTemp smallfloat |NULL -110.0 63.0 Minimum temperature during
period (°C)
precipAmount smallfloat |NULL 0 1000 Precipitation during period
(millimeters)
precip24Hr smallfloat |NULL 0 1000 Precipitation during last 24
hours (millimeters)
moisture smallfloat |NULL -110.0 (dew pt) Moisture; type of moisture is
(dew pt) 100 (RH) indicated by moistureType.
0 (RH)
height smallfloat |NULL -500.0 10000.0 Elevation of mobile land station
(meters)
pressure smallfloat |NULL 450.0 1100.0 Air pressure at station
(hectopascals)
horzVisibility integer NULL 00 99 Horizontal visibility code from
WMO-306 Code Table 4377
sunshineDuration integer NULL 0 10 Sunshine duration during past
hour, in tenths of an hour
stationType integer NULL 0 1 Station type (O=manual,
1=automated)
supplementary varchar NULL N/A N/A Supplementary information
(80,12) (WMO-306 Code Table 3778)
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Table4.2-9. Synoptic Summary Table Structure

Table Column Table Table Table Table Table Column Attribute
Name Column | Column | Column Column Definition
Datatype Null Validation | Validation
Option Min Max

pastWxPrim smallint NULL 0 9 Past weather (primary) (WMO-
306 Code Table 4561)

pastWxSecond smallint NULL 0 9 Past weather (secondary)
(WMO-306 Code Table 4561)

presentWx smallint NULL 00 99 Present Weather (WMO-306
Code Table 4677)

iceaccrsource smallint NULL 1 5 Ice accretion source (WMO-
306 Code Table 1751)

iceaccrrate smallint NULL 1 4 Ice accretion rate (WMO-306
Code Table 3551)

iceaccrthickness smallint NULL 0 120 Ice accretion thickness in
centimeters

PrecipPeriod smallint NULL 0 24 Period over which reported
precipitation occurred

moistureType smallint NULL 0 1 Type of moisture reported,
relative humidity (0), or
dewpoint temperature (1)

windSpeedSource |[smallint NULL Wind speed source

prsTendencyChar |smallint NULL 0 8 Indicator for characteristic of

pressure tendency change over
last 3 hours (WMO-306 Code
Table 0200)
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4.2.3.2.2 Synoptic Observation Ocean Data Structure

Table Name: <type prefix><DTG>od

Description: Stores ocean surface information for a surface synoptic observation from a
ship.

Primary Key:  objectID

Foreign Key: objectID

Table 4.2-10. Synoptic Observation Ocean Data Table Structure

Table Table Table Table
Table Column Name | Column Column | Column Column Table Column Attribute
Datatvpe Null Validation | Validation Definition
yp Option Min Max
objectID integer NOT 0 2% Unique object identifier
NULL

sst smallfloat |NULL -20.0 63.0 Sea surface temperature °C

waveHeight smallfloat |NULL 0.0 50.0 Wave height (half-meters)

waveHeightinst smallfloat |[NULL 0.0 50.0 Wave height measured by
instrument (half-meters)

primarySWHeight smallfloat |NULL 0.0 50.0 Primary swell height

secondarySWHeight [smallfloat |NULL 0.0 50.0 Secondary swell height

primarySWDir smallint NULL 0 359 Direction from which primary
swell originates

secondarySWDir smallint NULL 0 359 Direction from which secondary
swell originates

wavePeriod smallint NULL 0 14 Wave period

wavePeriodInst smallint NULL 0 14 Wave period measured by
instrument

primarySWPeriod smallint NULL 0 14 Primary swell wave period

secondary SWPeriod |smallint NULL 0 14 Secondary swell wave period

iceBearingEdge smallint NULL 0 359 Bearing to principle ice edge

concArr smallint NULL 0 9 Concentration or arrangement
of sea ice (WMO-306 Code
Table 0639)

devSmallTe smallint NULL 0 9 Stage of development of sea

ice (WMO-306 Code Table
3739)
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Table 4.2-10. Synoptic Observation Ocean Data Table Structure

Table Table Table Table

Column | Column Column Table Column Attribute
Table Column Name | Column L. S

Datatvpe Null Validation | Validation

yp Option Min Max

landOrigin smallint NULL 0 Ice of land origin (WMO-306

code table 0439)
situationTrend smallint NULL 0 Present ice situation and trend

(WMO-306 Code Table 5239)
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4.2.3.3 Physical Level Design for Upper Air Observations

Figure 4.2-7 through Figure 4.2-10 present the physical level design for upper air observations as

entity-relationship diagrams.
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) — —H

;.B_ - _e.l_ aoill:; zerial(1)

midlt_okbtypes

obTypell: smallint

OhTypeMame: char(16]

obSubType: smalint - — Y ——

medlit_ohaois

aniMame: varchar(64
northlat, smallflost
southLat: smallflost
eastLon: smallfloat
westLon: smallflost

prefixDTG

-
E obSubType: smallint
obTypelD: smallint

objectlD: serial(1)

datasetid: integer
charid: char(3)
numericid, integer

gc: integer

time: integer

flag: integer
windSpeed. smallfloat
st Temperature: smallflost
attitucle: smallflost
pressure. smallfloat
lat: smallflost

lar: zmallflost
windDirection: smallint
ingestTime: integer

receiptMethod: warchar(32 41

medlt_obsubtypes

obSubTypeiame: char32)

pe
obSubType: smallint
ohTypell: smallint

~ aoill: integer
maxopentime; integer
maxaobs: integer

purgeince; integer

repart

prefixD TGy

I objectiD: integer

swind1HMAaRhovehay: smallflost
wind KhBelowhax: smallfloat
irCorrection: smallint
radiosonde: smallint
tracking: smallint

MOTES:

1. Table name prefixes depend upon the source of the data:
i - ship
pp - fixed land station
ee - mokile land station

2. DTG intable names iz Date-Time Group in format ™ MMODHH
(e.g. 199906029 2 for 127 2 June 19997

Figure4.2-7. Physical Level Design for Storage of Upper Air Wind Observations
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mdilt_obtypes

mdllt_datasetdir

ob TypelD: smallint

datasetlD: serial

ObTypeMame: char(16

——+

obTypelD: smallint
aoilD: integer

obSubType: smallint
datasetMame: varchar(32
minQbTime: integer
maxObTime: integer
purgeTime: integer
createTime: integer

tOTGs

fobjectID: integer

—

mdllt obaois
aoilD: serial(1)

aoiMame: varchar(64)
naorthLat: smallflioat
southlat smallfloat
eastLon: smallfloat
westLon: smallfloat

refisDTG

hieight: smallfloat

ohjectiD: seriali1)

heighttype: smallint
pressure: smallfloat
windspeed: smallfloat
airTemp: smallfloat
moisture: smallfloat
windDirection: smallint
maoisture Type: smallint

repaort
HOTGE
[’uujean: integer

launchtime: integer
sst smallfloat

heightLowestTurt: intege
heightLowestice: integer

datasetid: integer

charid: char(g)

numericid: integer
receipthdethod: varchar(32 4)
oc: integer

time: integer

flag: integer

windSpeed: smallfloat
airTemperature: smallfloat
altitude: smallfloat
pressure: smallfloat

lat: smallfloat

lon: smallfloat
windDirection: smallint
ingestTime: integer

mallt_ohsubtypes

(obSubType: smallint
obTypelD: smallint

ohSubTypeMame: char32)

mdllt_collectareas

(ohSubType: smallint
obTypelD: smallint

aoilD: integer
maxopentime: integer
maxobs: integer

purgeincr; integer

HDTGE
‘ohjectiD: integer

report | height smalifloat
| heightabovestc: smalifioat
lowCloud: char(2)
midCloud: char(2)
highCloud: char(2)
| report
tDTGw

fubjectlD: integer

wind 1kMahoverdax smallfloat
wind1kMBelowhax smallfloat
ircorrection: smallint
radiosonde; smallint
tracking: smallint

(e

MNOTES:

1. Table name prefixes depend upon the source of the data:
uu - =hig
it -
ii -
¥x- dropsonde

fixed land station
mabile land station

2. DTG intable names is Date-Time Group in format Y MWMWMDDHH

9. 199906021 2 for 12X 2 June 19949),

Figure4.2-8. Physical Level Design for Storage of Upper Air Temper ature Observations
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mdlt_datasetdiv
datazetiD: zerial

ohTypelD: smallint
anilly. irteger
ohZubType: smallint
datazetiame: varchar32)
minCbTime: integer
maxObTime: integer
purgeTime; integer
createTime: integer

| E—

prefixDTG

objectiD: seriali1])

datazetic integer

charid: char(2)
numericid: irteger
receiptMethod. varchar(32 4)
gc: integer

time: integer

flag: integer

windspeed, smallflost
airTemperature: smallfloat
aftitude: =mallflost
pressure; smallflost

lat: smallflost

lom: smallflosat
windDirection: =mallint
ingestTime: integer

mdlt_oktypes

mdlt_obsubtypes

obTypell: zmallint

beSubType: smallirt

OhbTypetame: char(16)

mlit_obaois

obTypell: zmallint

ohSubTypeMame: char(32)

mdlt_collectareas

aoill: serial(1)

Kn:-t:nSut:nT':.q::na: smallint

zouthLat: smallflost
eastLon: smallfloat
westlon: smallflost

& acitame: warchar(647
northlat: smaliflost

ohTypelD: smallint

— —2H aoilD: integer
maxopentime: integer
maxobe integer

purgeiner: integer

prefixDTGro

~
height: integer
ohjectil integer

winddirection: integer

temperature: smallflost
heighttype: smallint
heightunit: smallint
windSpeed: smallfloat
pressure; smalflost
density: smallflost

MOTES:

=% - ship

1. Table name prefixes depend upon the source of the data:
rt - fixed land station

2. DTG intable names iz Date-Time Group in format ¥ 'WMDDHH
(e.q. 1999060212 for 12Z 2 June 1993).

Figure4.2-9. Physical Level Design for Storage of Rocketsonde Observations
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mellt_obtypes mdlt_obhsubtypes

-
' ) I obSubType: smallint
mdlt_datazetdir obTypell: smallirt EE <l obTypelD: smalint E

datazetiD: zerial S — — OhTypeMame: chari16)

obhSubTypeiame: char(32)
",

ahTypell: smallint
aaill: irteger
obhSubType: smalint ;'i_ - - - — — j_
dgtaosbetrt‘damn.ar:dvarchar(ﬂj mdlt_cbaoiz mdlt_collectareas
minCIRTIme: irieger anil: =erial(1 - . ;
maOhTime: integer baund () UbSUbTYPE- smallint
purgeTime: integer ;E DU_ o aoiMame: varchar(64) obTypell: smalint
createTime: integer northlat: =mallflost — — —Sfed] Al integer
zouthLat, smallflost mawopentime: integer
—I— eastlon: smallflost maxoks: integer
wwestLon: smallflost purgeincy; integer
- .
|___caﬂng____ﬁ
M upDTGp
upDTGps uaDTE # h
. . objectD: integer b ahjectiD: integer
heighttype: smallint - - .
height: integer datazeticd integer he!gr'rtCDrrtra!lElPREl.. _|rrteger
objectiD: integer charid: char(g) he!gr'rtCDrrtra!lTPREl.. nteger
— numericid: integer heightContrailBPO: integer
mnits: |rrtegler report receipthethon: varchart2 4 hegl"rtCDrrtr_allTF‘O: integer
HType: zmallind - | o integer equilLevel integer
verfwindShear: smallfloat £ - ' fime integer equilTemy: irteger
pnther:dialTEmF: smﬁ_lll_frtlu:uat flag integer precipWatF_un: smallflost
1ru:bsl LI Er. E.ma i - windSpeed: smallflost IlﬁedInFﬂgx. integer
urbulencePrak: smalli . sirTemperature: smallfiost kindex: integer _
turbulencelntnsty: smallint altitude: smaliflost showwatterindex: integer

swweatindex: integer

pressure; smallflost ’
vertindex: integer

upDTGeh lat: smallflost ki
T report | lon: smaliflost crossindex: integer

[ - med e, || windDirection: smallint totallnce: |r¢eg§f
evapDuctHeight: integer ™ " |ingestTime: integer wetBulbZHeight: integer
windSpeed: smallflost maxZomMindGustDir smallint
surfacesirTemp: smallflost report mecaConincGustSp: smallflost
==t smallfloat maxHailSize: smallflost
relativeHumidity: smallint upDTGen fﬂnﬂempi smallflost )

derwPoint Terng: smallflost

rohjec:tlD: integer

type: char(2)
height: integer
pressure: smallfloat

temperature: smallflost
.

MOTES:
1. Al Upper Air Profiles tables have the prefix 'up'.

2. DTG intable names iz Date-Time Groug in format Y5 WMWMODHH
(e.g. 1999060212 for 127 2 June 1999).

Figure4.2-10. Physical Level Design for Storage of Upper Air Profiles

The remainder of this section presents the detailed design of the tables used for upper ar
observations.
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4.2.3.3.1 Upper Air Wind Sounding Table

Table Name:
Description:
Primary Key:

Foreign Key:

<type prefix><DTG>s

Holds wind information for asingle level of an upper air wind sounding.

None

objectID, height, heighttype

Table4.2-11. Upper Air Wind Sounding Table Structure

Table
Table Column C-(r)?t?rlr?n Column | Table Column | Table Column Table Column Attribute
Name Null Validation Min | Validation Max Definition
Datatype .
Option
objectid integer NOT 0 2%%1 Unique object identifier
NULL
height smallfloat NOT 0.0 150000.0 Value of height in meters,
NULL millibars, or gpm.
pressure smallint .001 1100.000 Air pressure at given height in
hectopascals.
windspeed smallfloat 0.0 300.0 Wind speed at given height.
windDirection  |smallint 0 359 Wind direction at given height.
heighttype char NOT -1 6 Type of height
NULL
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4.2.3.3.2 Upper Air Temperature Sounding Table

Table Name:
Description:
Primary Key:

Foreign Key:

<type prefix><DTG>s

Holds information for one level of an upper air temperature sounding.

None.

objectID

Table4.2-12. UATempSounding Table Structure

Table Table Table ,
Table Column column | column Null Table Column| Column Table Column Attribute
Name , Validation Min| Validation Definition
Datatype Option M
ax
objectID integer NOT NULL [0 2%1 Unique object identifier
height smallfloat NOT NULL |0.0 150000.0 Value of height in meters,
hectopascals, or geopotential
meters (dependent on
heightType)
pressure smallfloat NULL .001 1100.000 Air pressure at given height.
windspeed smallfloat NULL 0.0 300.0 Wind speed at the given
height.
airTemp smallfloat NOT NULL |-110.0 63.0 Air temperature at the given
height.
moisture smallfloat NULL -110.0 (dew pt) |63.0 (dew pt) |Moisture value (range
0 (RH) 100 (RH) dependent on moistureType)
windDirection  |smallint NULL 0 359 Wind direction at the given
height.
heighttype char NOT NULL  |-1 6 Type of height.
moistureType |smallint NOT NULL |0 1 Type of moisture represented
by the moisture value (i.e.,
dewpoint temperature or
relative humidity).
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4.2.3.3.3 Upper Air Turbulenceand Icing Table

Table Name:
Description:
Primary Key:

Foreign Key:

<type prefix><DTG>t

Holds turbulence and icing data reported in an upper air sounding.

objectID

objectID

Table4.2-13. Upper Air Turbulenceand Icing Table

Table Table Table Table
Table Column Column Column Column Column Table Column Attribute
Name Datatvpe |Null Option Validation | Validation Definition
yp P Min Max
objectID integer NOT NULL |0 2%.1 Unique object identifier
launchtime integer NULL 0 2%1 Launch time of sensor
sst smallfloat |NULL -5.0 45.0 Sea surface temperature
heightLowestTurb |integer NULL 0,2,4,6 Identifier for lowest level at which
turbulence was encountered
heightLowestice integer NULL 400 50000 Lowest height at which icing was
encountered
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4.2.3.3.4 Rocket Sounding Table

Table Name: <type prefix><DTG>ro

Description: Stores data generated by a rocket sounding.
Primary Key:  objectID/height

Foreign Key: objectID

Table 4.2-14. rocketSounding Table Structure

Table Table Table

Table Column | Table Column Table Column Attribute
Column Column | Column Null

Name Datatype Option Validation Min | Validation Max Definition
objectID integer NOT NULL |0 2%1 Unique object identifier
height integer NOT NULL 0 150000 Height at which data are

observed; value (dependent
on heightType); has a
maximum range value large
enough to accommodate
geopotential meters or
hectopascals ranges.

winddirection |smallint NULL 0-359 0or-1 Wind direction at given
height.

temperature |smallfloat |NULL -110.0 63.0 Temperature at given height

heighttype  |smallint NULL 11 66 Indicator of units in which
pressure and height are
coded

heightunit smallint NULL 0 2 Unit of height measurement

can be meters,
hectopascals, or
geopotential meters.

(Enumerated as follows:
0=m,1=hP, 2=gpm)

windSpeed |smallfloat |NULL 0.0 300.0 Wind speed.
pressure smallfloat |NULL .001 1100.000 Pressure at given height.
density smallfloat |NULL .000001 1.000000 Density at given height.
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4.2.3.3.5 Upper Air Profile Table

Table Name:
Description:
Primary Key:

Foreign Key:

<UP<DTG>p

Stores information computed from an upper air sounding.

objectID

objectID

Table4.2-15. UAProfile Table Structure

Table Table Table Table Column .
Table Column Column Column Column Validation Table Column Attribute
Name Datatvpe Null Validation Max Definition
yp Option Min
objectID integer NOT NULL |0 2%.1 Unique object identifier
heightContrailBPRB |integer NULL 0 150000 Height of the bottom of the
layer in which contrail
formation is probable
heightContrailTPRB |integer NULL 0 150000 Height of the top of the layer
in which contrail formation is
probable
heightContrailBPO integer NULL 0 150000 Height of the bottom of the
layer in which contrail
formation is possible
heightContrailTPO |integer NULL 0 150000 Height of the top of the layer
in which contrail formation is
possible
equilLevel integer NULL 0 150000 Height at which the
temperature of a buoyantly
rising parcel again becomes
equal to the temperature of
the environment
equilTemp integer NULL -110.0 63.0 Temperature of a buoyantly
rising parcel as it becomes
equal to the temperature of
the environment
precipWatCon smallfloat |NULL 0 80.00 Precipitable water content
liftedIindex integer NULL -10 10 Lifted Index
kindex integer NULL 0 50 K Index
showalterIndex integer NULL -10 10 Showalter Index
sweatlndex integer NULL 0 500 Severe Weather Threat
(SWEAT) Index
vertindex integer NULL 0 40 Vertical totals Index
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Table4.2-15. UAProfile Table Structure

Table Table

Table Column Table Column Column Table_ Co!umn Table Column Attribute
Column . Validation L
Name Datatvpe Null Validation Max Definition
yp Option Min
crossindex integer NULL 0 70 Cross totals index
totallndex integer NULL 9 110 Sum of the vertical and cross
totals indexes (Total Totals
Index)
wetBulbZHeight integer NULL 0 150000 Height of wet bulb
temperature measurement
maxConWindGustDir |smallint NULL 0 359 Maximum convective wind
gust direction
maxConWindGustSp |smallfloat |NULL 0 300.0 Maximum convective wind
gust speed
maxHailSize smallfloat |NULL 0 20.0 Maximum diameter of

hailstones in cm

convTemp smallfloat |NULL -110.0 63.0 Convection temperature
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4.2.3.3.6 Convective Conditions Table

Table Name: <UP><DTG>cc
Description: Holds information used to calculate convective conditions for an upper air
profile.
Primary Key:  objectID
Foreign Key: objectID
Table 4.2-16. convCond Table Structure
Table Table Table Table Column | Table Column | Table Column Attribute
Column Column | Column Null o . S L
. Validation Min | Validation Max Definition

Name Datatype Option
objectid integer NOT NULL |0 2%.1 Uniqgue object identifier
type char(2) NOT NULL |a’, ‘A", ‘'m’, ‘M’ Type of station (automated

or manual)

height integer NOT NULL |0 150000 Station elevation
pressure smallfloat NOT NULL |0.0 1100.0 Atmospheric pressure
temperature |smallfloat |NOT NULL |-110.0 63.0 Temperature (°C)
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4.2.3.3.7 Evaporation Duct Height Table

Table Name:
Description:
Primary Key:

Foreign Key:

UP<DTG>eh
Stores evaporation duct height and information used to calculate it.
objectID

objectID

Table4.2-17. evaporationHt Table Structure

Table Table Table
Table Column Column Column |Table Column Column Table Column Attribute
Name Datatvpe Null Validation Min| Validation Definition
yp Option Max
objectID integer NOT NULL [0 2%.1 Unique object identifier
evapDuctHeight integer NULL 0 150000 Evaporation duct height
windSpeed smallfloat |NULL 0.0 300.0 Wind speed
surfaceAirTemp smallfloat |NULL -110.0 63.0 Surface air temperature
sst smallfloat |NULL -5.0 45.0 Sea surface temperature
relativeHumidity smallint NULL 0 100 Ratio of water vapor pressure
to saturation vapor pressure
dewPointTemp smallfloat |NULL -110.0 63.0 Dew point temperature
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4.2.3.3.8 Upper Air Profile Sounding Table

Table Name:
Description:
Primary Key:

Foreign Key:

UP<DTG>ps

Stores vertical profile data computed from an upper air sounding.

objectID/heightType/height

objectID, heightType, height

Table 4.2-18. uaProfileSounding Table Structure

Table Table Table
Table Column Column Table Column | Column Column Table Column Attribute
Name Null Option | Validation | Validation Definition
Datatype ;
Min Max
objectID integer NOT NULL 0 2%.1 Unique object identifier
heightType char NOT NULL -1 6 Type of level
height smallint NOT NULL 0 150000 Height of current level
muUnits integer NULL 0 7000 Modified refractivity units
rIType smallint NULL 1 5 Refractive layer type
(1 = subrefractive, 2 = normal,
3 = superrefractive,
4 = trapping, 5 = undefined)
vertWindShear smallfloat NULL 0.0 300.0 Vertical wind shear at this
level
potentialTemp smallfloat NULL -110.0 63.0 Potential temperature at level
richsNumber smallint NULL -5 5 Richardson Number
turbulenceProb | smallint NULL 0 100 Probability of turbulence at
level
turbulencelntsty | smallint NULL 0 9 Turbulence intensity
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4.2.3.4 Physical Level Design for Aircraft Observations

Figures 4.2-11 and 4.2-12 depict the physical level designs for Aircraft Observations as entity-
relationship diagrams.

DTG
objectid; serial

chard: char(g)

datasetlD: integer
numericid: integer
receiptmethod: varchar{32 4)
qualityFlag: integer

time: integer

flags: int

windSpeed: smallfloat NOTE:
airTemperature: smallfloat
pressure; smallfloat
altitude: smallfloat

lat; smallfloat

lon: smallfloat
windDirection: smallint
remarks: varchar(32)
moisture: smallfloat
phaseCfFlight char(4)
moistureType: char(2)
airFramelcing: char(4)
navsystem: char(2)
turbulence: smallint
turbulenceTop: smallint
ingestTime: integer

PIREP table names have the form pr<DTG>,
where <0TG= is the Date-Time Group in
format ¥ DDMMHH

{e.g. 1999060212 for 127 2 June 1999)

Figure4.2-11. Physical Level Design for Storage of PIREPS

upDTG
objectlD: integer

datasetid: integer

charid: char(g)

numericid: integer
receipthethod: varchar{32 4)

gc integer MOTE:
time: integer
flag: integer AIREFR table narmes have the form ar<DTG>,
windSpeed: smalfloat where <DTG= is the Date-Time Group in
: y . format ¥ Y DDMIHH
airTemperature: smallfloat (2.4, 1999060212 for 127 2 June 1999)

altitude: smallfloat
pressure; smallfloat
lat: smallfloat

lon: smallfloat
windDirection: smallint
ingestTime: integer

Figure4.2-12. Physical Level Design for Storage of AIREPS
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The remainder of this section presents the detailed design of the tables used for Aircraft

Observations.

4.2.34.1 Pilot Report (PIREP) Detail Table

Table Name:
Description:
Primary Key:

Foreign Key:

PR<DTG>

Stores datafrom a PIREP.

objectID

None

Table 4.2-19. Pilot Report (PIREP) Detail Table Structure

Table Column Table Table Table Column Tablg Co!umn Table Column Attribute
Column | Column Null s . Validation L
Name . Validation Min Definition
Datatype Option Max
charid char(8) NULL N/A N/A Character identifier of aircraft
objectid serial NOT NULL |0 2%.1 Unique object identifier
numericid integer NULL 0-999999 or -1 Numeric identifier of aircraft
receiptmethod |varchar NULL N/A N/A Name of circuit over which
(32,4) data were received
qualityFlag integer NULL 0 5 Flag indicating whether data
passed quality checks
time integer NOT NULL |1 2%.1 Epoch time of report, seconds
from 0000z 1/1/70
windSpeed smallfloat |NULL 0.0 300.0 Wind speed
airTemperature |[smallfloat |NULL -110.0 63.0 Air temperature (°C)
pressure smallfloat |NULL 100.0 1100.0 Air pressure (hectopascals)
altitude smallfloat |NULL 0.0 50000.0 Aircraft altitude
lat smallfloat |NOT NULL -90.0 90.0 Aircraft latitude
lon smallfloat |NOT NULL -180.0 180.0 Aircraft longitude
windDirection smallint NULL 0-359 or -1 Direction from which wind is
blowing
remarks varchar NULL N/A N/A Free form text remarks that
(32,0) may have been provided with
report.
moisture smallfloat |NULL -110.0 (dew 63.0 (dew Moisture value (range
point) point) dependent on moistureType)
0.0 (RH) 100.0 (RH)
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Table 4.2-19. Pilot Report (PIREP) Detail Table Structure

Table Column Table Table Table Column Table_ Co!umn Table Column Attribute
Column | Column Null N~ . Validation L
Name . Validation Min Definition
Datatype Option Max
phaseOfFlight |char(4) NULL LVR, LVW, ASC, DES Phase of flight
moistureType char(2) NULL ‘0, ‘1, 2 Moisture type: ‘0’ = dew
point, ‘1’ = relative humidity
airFramelcing char(4) NULL N/A N/A Airframe icing indicator
navSystem char(2) NULL ‘0 ‘v Navigation system indicator
turbulence smallint NULL 0 9 Turbulence indicator
turbulenceTop |smallint NULL 0 255 Highest altitude of turbulence
reported
ingestTime integer NOT NULL |0 2%.1 Time at which report was

ingested into the database
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4.2.3.4.2 Upper Air Minimum-Maximum Winds Table

Table Name: <typeid><DTG>w

Description: Stores information concerning minimum and maximum winds in an upper air
sounding and the levels at which they occur.

Primary Key:  objectID

Foreign Key: objectID

Table4.2-20. Upper Air Minimum-Maximum Winds Table Structure

Table Table Table
Column Column Table Column Table Column Attribute
Table Column Name | Column . A .
Datatvpe Null Validation |Validation Max Definition
yp Option Min
objectid serial NOT 0 2%.1 Unique object identifier
NULL

wind1KMAboveMax smallfloat |NULL 0.0 300.0 Vector difference between
maximum wind and wind
blowing 1 km above the level
of the maximum wind

wind1KMBelowMax smallfloat |NULL 0.0 300.0 Vector difference between
maximum wind and wind
blowing 1 km below the level
of the maximum wind

irCorrection smallint NULL 0 7 Identifier for the IR correction
used

radiosonde smallint NULL 0 99 Identifier for the radiosonde
type used

tracking smallint NULL 0 99 Identifier for the tracking

system used
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4235 Physical Level Design for Ocean Observations

Figure 4.2-13 through Figure 4.2-15 present the physical level design for ocean observations as
entity-relationship diagrams.

mdit_obsubtypes

mdlt_oktypes e
molt_datasetdir obTypelD: smallint abSubType: smglllnt
- - ohTypelD: smallint
datasetll: serial — — ObTypeMame: char(16
ohSubTypeMame: char(32)

ohTypell: smallint
il irteger
obSubType: smallint
datazetMame: varchar(32)
minCbTime: integer
maxohTime; integer
purgeTime: integer _ —G'I— aciMame: varchar(54)
cresteTime: integer northlLat: smallflost
o southLat: smallfloat
eastLon: smallfloat
weestlon: smallflost

molltt_okaois malt_collectareas

R T
aaill: zerial(1) obSubType: smallint

ohTypelD: smallint

— —k] ailD: irteger
maxopentime: integer
maxoba: integer

purgeincr: integer

catalog

LpDTE DGR
. - =
ohkiectiD: integer beport depth: smallflost
datasetic: integer | L4 OkiectiD: integer
it I =)
ﬁ:?ﬂg‘i;;&ﬁ;ﬁﬁéer weater Temp: smallflost
- I zalinity: smallfloat
;i':_:?llﬁt:;:trhnd' varchar(32 4) j_iDTGI:.a current=peed: smallflost
N o - 1 soundSpeed: smallflost
: bjectiD: ird
tfllri:;. ;:::3:: i nteger : currentdir; smallint

ASWDarnain: char@)
WaterDepth: smallfloat
CurrentSpeed: smallfloat
CurrentDir: smallfloat

windSpesed: smallflost
gitTemperature: smallflost
altitude: smallflost
pressure; smallflost

lat: =tmallflost

lan: smallflost
windDirection: smallint
ingestTime: integer

Croth=srlnst: smallint

MOTES:
1. All Bathy Observations tables have the prefix i
2. DTG in the table name stands for the Date-Time

Group in format Y'Y MMODHH
(e.g. 1999060212 for 127 2 June 1399,

Figure 4.2-13. Physical Level Design of Storage for Bathythermograph Observations
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mdlt_datazetdir

mdlt_oktypes

obhTypelD: smallint

datazetiD: serial

ohTypell: smallint

— —H

OhTypeMame: char(16)

madlt_obsubtypes

Ku:ut:uSut:uT*:.-'p:uE!: zmallirt
obhTypelD: smallint

ohZubTypeMame: char(32)

anill: integer

oh=ubType: smallint
datasettlame: varchar(32)
minobTime: integer
maxOhTime: integer
purgeTime; integer
createTime: integer

upDTG

mdit_ohanis

gl zeriall1)

aoibame: varchar(64
notthlat: smallflost
southlat: smallflost
eastLon; smallflost
weestLon: smallfloat

zzDTGhu

— —8|~E aoilly: integer

objectiD: integer Ku:-bje-:tID: integer

datazetid: integer renort prezsureTenddmt: smalflost
charid:. char(a) | P . M=LPressure; smallflost
numericid: integer I =1 | wavePeriodByinst. smallflost
receipthethod: varchar(32 4) moizture; smallflost

gc integer drift=Speed: integer

time: integer waterdepth: amallfloat

flagy: integer maistureType: smallint
windSpeed: smallflost pressureTendChar, char(2)
airTemperature: smallflost

attitude: smallflost 0Tkt

pressure; smallfloat -

lat: =mallflost repm‘t dEp‘th Sma"ﬂl:lat

lar: smallflost | ohjectil: integer
wyincDirection: smallint I " salinity: smalifloat
ingestTime: integer westerTemp: smallflost

mdlt_callectareas

Ku:ut:uSut:uT*:.-'p:uE!: zmallirt
obhTypelD: smallint

maxopentime; integer
maxobs: integer
purgeinct: irteger

MNOTES:

1. All Buoy Observations tables have the prefix 'zz'

2. OTG in the table name stands for the Date-Time
Group in format ¥ MWMDDHH
(e.g. 1993080212 for 1222 June 1393).

Figure4.2-14. Physical Level Design of Storage for Buoy Observations
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mdltt_datazetdir
datazetiD: serial

obTypell: amallint

aoill: integer

obhSubType: mallint
datazetilame: varchar(32)
min2kTime: integer
maxChTime: integer
purgeTime: integer
cregteTime: integer

T

upD TG
ohjectlD: integer

datasetic integer

s — —H

Ar— — e

repart

midlt_obtypes
obTypell: smallint

ObTypetame: char(16)

mdlt_okbaois

a0ilCx serial(1)

aniMame: varchar(54)
notthLat: smallflost
southLat: smallflost
eastlon: =mallflost
weestLon: smallflost

opDTGwd
okjectiD: integer

£

charid: char(3)

numericid: integer
receipthethod: varchar] 32,40
qc integer

repoart

wazfregs: smallfloat
wazday. smallfloat
waznight: smallflost

|

mdlt_obsubtypes

obSubType: smallint
obTypell: smallint

obSubTypelame: char(32)

]
)

malt_collectareas

T
obSubType: smallint
obTypell: smallint

anilly integer
maxopentime: integer
maxobs: integer

PUrgeincy; integer

o0pDTSie
ohjectlD: integer

iceloss: smallflost
keelsp: smallfloat
range: smallfloat

titne: integer

flag: integer

windSpeed: smallflost
airTemperature: smallflost

repoart

opDTGo

depth: smallfloat
f"\]l.r" objectiD: integer

attitucle: smallflost
pressure: smallflost
lat: mallflost

lor: zmallflost
windDirection: smallint

repart

temp: smallflost
zalin: smallflosat
soundspeed. smallfloat

bearing: smallfloat
uir: smallflost
rf: smallflost

opDTSai

| | ohjectiD: integer

ingestTime: integer

report
opDTSh

ohjectlD: integer

report

opDTGop
objectiD: integer

windspeed: smallflost
bottomdepth: integer
ohservationtime: integer

range: smallfloat
bearing: smallflost
prov: integer
ratio: simallflost
ftkk: =maliflost
Idens: smallflost
sdens: smallflost
sagrad: smallflost
sscury: smallflost
attn: =maliflost
attnogr: smallflost
reflec: smallflost
attexp: smallflost
sthick: smallflost
mgs: integer

T

psource: integer
patate: integer
battomflag: integer
numlevels: integer
errar; integer

geoflag: integer
range: smallfloat
bearing: smallfloat
midday: smallfloat
midnight: smallfloat
toplayerday: smallfloat
botlayerday. smallfloat
botlayernight: smallflost
numvEsdets: integer

i

zspm: smallfloat
dzca: smallfloat
dzch: smallflost
zzch: smallfloat
zmin: smallflost
swearn: smallflost
Id: smallflost
tzld: smallflost
sld: smallflost
max: smallflost
oo smallflost
top: smallflost
de: =mallflost

we: smallflost
chnmag: smallfloat
toin: smallflost
tobl: smaliflost
sgin: smallflost
shgl: smallflost
cofreq: smallfloat

”

NOTES:

1. All Ocean Profile tables have the prefix 'op’.

2. DTG in the table name stands for the Date-Time Group in format
YYMMDDOHH (2. 1999060212 for 122 2 June 1599),

Figure 4.2-15. Physical Level Design of Storage for Ocean Profiles

The remainder of this section presents the detailed design of the tables used for ocean

observations.
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4.2.35.1 Bathythermograph Sounding Table

Table Name: JDTG>bt

Description: Stores information for one level of an ocean sounding.
Primary Key:  depth/objectID

Foreign Key: objectID

Table4.2-21. bathySounding Table Structure

Table Table Table Table
Column | Table Column| Column : —
Column Column Null Validation Min| Validation Table Column Attribute Definition
Name Datatype -
Option Max
objectid integer NOT 0 2%%1 Unique object identifier
NULL
depth smallfloat  |NULL -100.000 12000.000 |Depth at which data are reported.
waterTemp smallfloat  |[NULL -2.00 40.00 Temperature of water at depth (°C).
salinity smallfloat NULL 0.00 45.00 Salinity of water at depth  (parts
per thousand)
currentSpeed |smallfloat  |[NULL 0.00 30.00 Speed of current at given depth
(meters/second).
soundSpeed |smallfloat |NULL 1400.0 1600.0 Sound speed at given depth
(meters/second)
currentDir smallint NULL 0 35 Direction of current at depth (tens of
degrees).
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4.2.3.5.2 Bathythermograph Report Table

Table Name: JDTG>ba

Description: Stores information about a bathythermograph report.
Primary Key:  objectID

Foreign Key: objectID

Table 4.2-22. Bathythermograph Report Table Structure

Table Table Table Table
Column | Table Column| Column . —
CNo;umn;n [%Jtlautmne Null validation Min| Validation Table Column Attribute Definition
yp Option Max
objectid integer NOT 0 2%%1 Unique object identifier
NULL
ASWDomain |char(8) NULL N/A N/A Name of ASW domain
WaterDepth  |smallfloat 0.0 12000.0 Depth of water where sounding was
taken
CurrentSpeed |smallfloat 0.0 20.0 Current speed in meters/second
CurrentDir smallfloat 0.0 360.0 Direction of current flow
CrntMsrinst  |smallint Code for current measurement
instrument
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4.2.35.3 Buoy Table

Table Name: zz<DTG>bu
Description: Stores sea surface and drift information from a buoy report.
Primary Key:  objectID
Foreign Key: objectID
Table4.2-23. Buoy Table Structure
Table Table
Table Column C-(I;?L?Lsn C-(I;?Srlﬁn Column Column Table Column Attribute
Name Datatvpe |Null Option Validation Validation Definition
yp P Min Max
objectID integer NOT NULL |0 2%.1 Unique object identifier
pressureTendAmt  |smallfloat |NULL 0.0 99.0 Amount of pressure change
MSLPressure smallfloat |NULL 830.0 1090.0 Mean sea level pressure
wavePeriodBylnst  |smallfloat |NULL 0.0 99.9 Wave period measured by
instrumentation
moisture smallfloat |NULL -5.0 (DPT) [63.0 (DPT) Moisture value: type and range
0.0 (RH) 100.0 (RH) determined by moistureType
waterdepth smallfloat |NULL 0.0 12000.0 Water depth in meters
driftSpeed integer NULL 0 9999 Drift speed of the buoy
moistureType smallint NULL 0 1 Moisture type indicator (0 =
Dew Point Temperature, 1 =
Relative Humidity)
pressureTendChar |char NULL 0 8 Characteristic of pressure
tendency over past 3 hours
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4.2.3.5.4 Buoy Sounding Table

Table Name: zz<DTG>bt
Description: Stores data for asingle level of abuoy sounding.
Primary Key:  depth/objectID
Foreign Key: objectID
Table 4.2-24. Buoy Sounding Table Structure
Table
CL?SrIr?n C-[J?Srlsn Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
objectID integer NOT 0 2%.1 Unique object identifier
NULL
depth smallfloat NOT 0.00 12000.00 Depth at which data are
NULL reported (meters).
salinity smallfloat NULL 0.0 45.00 Salinity of water at depth
(parts per thousand)
waterTemp |smallfloat NULL -2.00 40.00 Temperature of water at
depth (°C).
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4.2.355 Ocean Profile Summary Table

Table Name:

Description:

Primary Key:

Foreign Key:

op<DTG>o0p

Holds summary data for an ocean profile. Ocean profiles contain sounding
data plus data cal culated from the sounding.

objectID

objectID

Table 4.2-25. Ocean Profile Summary Table Structure

Table Table Table Table
Table Column Column Column Column Column Table Column Attribute
Name Datatvpe Null Validation | Validation Definition
yp Option Min Max
objectID integer NOT NULL |0 2%.1 Unique object identifier
ASWDomain char(8) NULL N/A N/A Name of ASW domain
windspeed smallfloat |NULL 0.0 200.0 Wind speed in meters/second
bottomdepth smallfloat |NULL 0.00 12000.00 |Bottom depth in meters
observationtime integer NULL 0 2%.1 Time of observation
psource integer NULL 1 32 Indicator for source of profile
(XBT, XSV, DTS, etc)
pstate integer NULL 1 32 Indicator for state of profile:
MrgBT, MrgXSV, BT, XSV,
Forecast, Hist
bottomflag integer NULL 0 1 Flag indicating whether profile
extends to the bottom
numlevels integer NULL 1 64 Number of levels in the profile
error integer NULL 1 2%.1 Flag for error in data received
geoflag integer NULL 0 1 Land-sea flag
range smallfloat |NULL 0.0 50000.0 Range to phenomenon
bearing smallfloat |NULL 0.0 359.9 Bearing to phenomenon
midday smallfloat |NULL 0.0 300.0 Mixed layer depth (day)
mldnight smallfloat |NULL 0.0 300.0 Mixed layer depth (night)
toplayerday smallfloat |NULL 0.0 300.0 Top of scattering layer (day)
botlayerday smallfloat |NULL 0.0 1000.0 Bottom of scattering layer (day)
botlayernight smallfloat |NULL 0.0 1000.0 Bottom of scattering layer (night)
numvssdets integer NULL 0 20 Number of volume scattering
detail sets for profile
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4.2.35.6 Bottom LossData Table

Table Name: op<DTG>bl
Description: Holds data needed to cal cul ate bottom loss for sound propagation cal culations.
Primary Key:  objectID
Foreign Key: objectID
Table 4.2-26. Bottom L oss Data Table Structure
Table
CL?SrIr?n C-[J?Srlsn Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
objectID integer NOT 0 2%.1 Unique object identifier
NULL
range smallfloat NULL 0.0 50000.0 Range to bottom loss area
bearing smallfloat NULL 0.0 359.9 Bearing to bottom loss area
prov integer NULL 1 100 Bottom loss province
ratio smallfloat NULL 0.0 20.0 Ratio of sound speed in
sediment to that in water at
the interface
lthk smallfloat NULL 0.0 100.0 Thin layer thickness in
meters
Idens smallfloat NULL 0.0 20.0 Thin layer density in g/cm3
sdens smallfloat  |NULL 0.0 20.0 Sediment density in g/cm®
ssgrad smallfloat  |[NULL 0.0 10.0 Initial sound speed gradient
in dB/m
sscurv smallfloat  |[NULL 0.0 100.0 Sound speed profile
curvature
attn smallfloat NULL 0.0 10.0 Initial attenuation in
sediment, dB/m/kHz
attngr smallfloat NULL 0.0 20.0 Attenuation gradient,
dB/m/kHz/m
reflec smallfloat NULL 0.0 1.0 Basement reflection
coefficient
attexp smallfloat NULL 0.0 20.0 Frequency exponent for
BLUG parameters
sthick smallfloat NULL 0.0 1000.0 Sediment thickness in
meters
mgs integer NULL 0 100 MGS region number
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4.2.35.7 |ICECAP Data Table
Table Name: op<DTG>ic
Description: Contains data used in the ICECAP ice prediction program.
Primary Key:  objectID
Foreign Key: objectID
Table4.2-27. ICECAP Data Table Structure
Table
C-(r)?t?rlr?n C-[J?Srlr?n Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype Obti
ption
objectID integer NOT 0 2%.1 Unique object identifier
NULL
iceloss smallfloat NULL 0.0 20.0 Transmission loss in ice,
keelsp smallfloat  |NULL 0.0 10000.0 Keel spacing in meters
range smallfloat NULL 0.0 50000.0 Range to ice edge
bearing smallfloat NULL 0.0 359.9 Bearing to ice edge
uir smallfloat NULL 0.0 1000.0 Under Ice Roughness
rf smallfloat NULL 0.0 1000.0 Ridge Frequency
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4.2.3.5.8 Sound Speed Related Data Table

Table Name: op<DTG>oi
Description: Holds other sound speed related data from an ocean profile.
Primary Key:  objectID
Foreign Key: objectID
Table 4.2-28. Sound Speed Related Data Table Structure
Table
C-(r)?t?rlr?n C-(r)?t?rlr?n Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
objectID integer NOT 0 2%.1 Unique object identifier
NULL
sspm smallfloat NULL 1200.0 1600.0 Mean sound speed in
profile, m/s
dsca smallfloat NULL 0.0 12000.0 Deep sound channel axis
depth, meters
dscb smallfloat  |[NULL 0.0 12000.0 Depth at sound channel
bottom, meters
sscb smallfloat  |NULL 1200.0 1600.0 Sound speed at channel
bottom, m/s
smin smallfloat NULL 1200.0 1600.0 Minimum sound speed in
profile, m/s
warn smallfloat NULL 0.0 100.0 Warning flag for message
Id smallfloat NULL 0.0 1000.0 Mixed layer depth, meters
tsld smallfloat NULL 0.0 50.0 Temperature at sonic layer
depth, °C
sld smallfloat NULL 0.0 12000.0 Sonic layer depth, meters
max smallfloat NULL 1200.0 1600.0 Maximum sound speed in
profile, m/s
cd smallfloat NULL 0.0 12000.0 Critical depth, meters
top smallfloat  |[NULL 0.0 10000.0 Top of channel, meters
de smallfloat NULL 0.0 12000.0 Depth excess, meters
ve smallfloat NULL 0.0 1600.0 Velocity excess, m/s
chnmag smallfloat NULL 0.0 10000.0 Sound channel magnitude
tgin smallfloat NULL -20.0 20.0 In-layer temperature
gradient, °C/100 m.
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Table 4.2-28. Sound Speed Related Data Table Structure

Table Table Table .
Column | Table Column | Table Column Table Column Attribute
Column Column L . N .
Null Validation Min | Validation Max Definition
Name Datatype .
Option
tgbl smallfloat NULL -20.0 20.0 Below-layer temperature
gradient, °C/100 m.
sgin smallfloat NULL -200.0 200.0 In-layer sound speed
gradient, m/s/100 m.
shgl smallfloat NULL -200.0 200.0 Below-layer sound speed
gradient, m/s/100 m.
cofreq smallfloat NULL 0.0 500.0 Cut-off frequency, m/s
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4.2.3.5.9 Ocean Profile Sounding Table

Table Name: op<DTG>dt
Description: Holds data for asingle level of an ocean profile sounding.
Primary Key:  objectID
Foreign Key: objectID
Table4.2-29. Ocean Profile Sounding Table Structure
Table
CL?SrIr?n C-[J?Srlsn Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
objectID integer NOT 0 2%.1 Unique object identifier
NULL
depth smallfloat NOT 0.0 12000.0 Depth of level
NULL
temp smallfloat NULL -5.0 50.0 Water temperature at level,
°C
salin smallfloat NULL 0.0 50.0 Salinity at level, parts per
thousand
soundspeed |smallfloat  |[NULL 1200.0 1600.0 Sound speed at level, m/s
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4.2.3.5.10 Volume Scattering Data Table

Table Name: op<DTG>vd
Description: Holds volume scattering information.
Primary Key:  objectID
Foreign Key: objectID
Table4.2-30. Ocean Profile Sounding Table Structure
Table
CIJ?L?I!T?I’I CIJ?L?I!T?I’I Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
objectID integer NOT 0 2%.1 Unique object identifier
NULL
vssfreqs smallfloat NULL N/A N/A Volume scattering frequency
vssday smallfloat NULL N/A N/A Volume scattering strength
vssnight smallfloat NULL N/A N/A Volume scattering strength
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4.2.3.6 Physical Level Design for METAR, SPECI, and TAF

Figure 4.2-16 and Figure 4.2-15 below present the physical level design for storing METAR,
SPECI, and TAF reports as entity-relationship diagrams.

mdllt datasetdir
datasetlD: serial

obTypelD: smallint
anilD: integer
obSubType: smalling
datasethlame: varchar{32)
minObTime: integer
max0bTime: integer
purgeTime: integer
createTime: integer

catalog

FefixDT G

o — — o anilD: serial(1)

objectlD: serial

datasetD: integer

charid: char(3)
numericlD: integer
receipthethod: varchar(32,.4
gualityFlag: integer

time: integer

flags: integer

lat srnalifloat

lon: srnallfloat

remarks: varchar(32,3)
visihility: integer
windgusts: integer
windunit: char(4)
reportType: chars)
windspeed: smallfloat
airTemperature: smallfloat
pressure: smallfloat
dewFointTemp: smallfloat
alimetersetting: smallfloat
windDirection: smallint
harizantalviz: smallint
maxHorzontaliz smallint
cowWvindDirvar: smallint
cWindDirvar: smallint
maxvisdirection: char(2)
visdirection: char(2)
stationType: char(2)
altimlnit: char2)
windwaribility: char(2)
elevation: integer
ingestTime: integer

mdlit_obtypes
_ ohTypelD: smallint

OhTypeMarne: char(16)

mdilt_ohsubtypes

.| obSubType: smallint
™ obTypelD: smallint

——————————— — ohSubTypeMarme: char(32)
mdlit chaois

aoiMame: warchar(64
northLat smallfloat

mdllt_collectareas

southLat: smallfloat s T - lint
eastLon: smallflaat — A‘Oﬁ EDTU el%peérr?;r:l?ntln
westLon: smallfloat yREL

aoilD: integer
maxopentime: integer
maxobs: integer

] purgeincr integer
prefixDT Gy

runweayNurmber: smallint

objectlD: integer

report minvisualRange: smallfioat
~LA MmaEdisualRange: smaliflioat
=M runwaydesig char(d)
windShear: smallint
unit: char(2)
tendancy: char(2)
vizQualifier: char2)
HOTES:
1. Prefixes in table names depend on observation type:
sa- METAR
sp - SPECI

2. DT in the table name stands for the Date-Time Group in format
Y MMODHH (e.g. 1999080212 for 122 2 June 1939).

Figure4.2-16. Physical Level Design for Storage of METAR and SPECI Reports
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medlt_dlatasetdiv
datazetiD: zerial

ohTypelD: smallint
anilly. irteger
ohZubType: smallint
datazethame: varchar(32
minCbTime: integer
maxObTime: integer
purgeTime; integer
createTime: integer

catalog

HOTG

_ ohTypell: =mallint

mdlt_okbtypes

ObTypeMame: char(16)

mdlt_obaoiz

- _e|_ anilly. zerial(1)
aniMame: varchar(64)
northlat: smallflost
southLat: smallflost
eastlon smallfloat
westLon: smallfloat

ohjectilv irteger

datazetlD: integer
charid: char(a)
gualityFlag: integer
flags: integer
receipthethod: varchar(32 4)
izzuetime: integer
heginalidTime: integer
endvalidTime: integer
WELevel smallfloat
W=Speed: smallflost
Wzlnit: charid)

lat: smallflost

lor: =mallflost

WEDirection: smallirt
ingestTime: integer

MNOTE:

DTG

mdlt_ohsubtypes
rabSubType: zimallirt

ru:ut:ujnau:ﬂl::l: integer
forecastnum; integer

tind: char(B)
bheginalidTime: irtege
endalidTime: integer
probakilty; smallint
windSpeed: smallflost
vigibility: smallflost
windUnit: char(4)
windDirection: smallint
vizUnit: char(2)
clouds: char(d2)

gp: char(d2)

obTypell: smallint
ohZubTypeMame: char(32)

mdlt_collectareas

ru:ubSuhType: zmallirt
I "9'|‘E obhTypelD: smallint

anilly. irteger
maxopentime; integer
maxobs: integer

purgeinct: irteger

OTG in the table name stands for the Date-Time Group in format Y'Y MMMDOHH

(e.g. 1995060212

for 1222 June 19599

Figure4.2-17. Physical Level Design of Storagefor TAFs
The remainder of this section describes the tables used to store METAR, SPECI, and TAF data
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4.2.3.6.1 METAR/SPECI Report Detail Table

Table Name:
Description:

Primary Key:

<SA or SP><DTG>

Stores detail information for aMETAR or SPECI report.

objectID

Table4.2-31. METAR/SPECI Report Detail Table Structure

Table Table Table Table
Table Column Column Column quumn C‘?'“”.‘” Table Column Attribute Definition
Name Datatvpe Null Validation | Validation
yp Option Min Max
charid char(8) NOT N/A N/A ICAO station call sign or ship’s
NULL international call sign, etc.
objectlD serial NOT 0 2% Unique identifier for report
NULL
datasetID integer NULL 0 2%%1 Unique Identifier of dataset to which
observation belongs.
numericlD integer NOT 0 999999 Numeric identifier of station (e.g.
NULL WMO Block Station Number)
receiptMethod varchar NULL N/A N/A Name of circuit over which data
(32,4) were received
qualityFlag integer NULL 0 5 Flag set if data do not pass quality
checks
time integer NOT 0 2%%1 Observation time — seconds since
NULL 0000Z 1/1/1970
flags integer NULL 0 2% Flags
lat smallfloat |NULL -90.0 90.0 Latitude of reporting station.
lon smallfloat |NULL -180.0 180.0 Longitude of reporting station.
remarks varchar NULL N/A N/A Remarks
(32,3)
visibility integer NULL 0 10000 Visibility at reporting station
windgusts integer NULL 0 200 Wind gust speed
windunit char(4) NOT ‘KT, “MPS’, KMH’, ‘kt’, Indicator of units used for wind
NULL ‘mps’, kmh’ speed
reportType char(5) NULL ‘AUTO’, ‘COR’ Report type (automated, corrected)
windSpeed smallfloat |NULL 0.0 200.00 Wind Speed at reporting station.
airTemperature  |float NULL -110.0 63.0 Air temperature at station
pressure smallfloat |NULL 450.00 1100.00 Station pressure
dewPointTemp smallfloat |[NULL -5.0 63.0 Dew point temperature
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Table4.2-31. METAR/SPECI Report Detail Table Structure

Table Table Table Table
Table Column Column Column quumn C‘?'“”.‘” Table Column Attribute Definition
Name Datatvpe Null Validation Validation
yp Option Min Max
altimeterSetting smallfloat |NULL 600.00 1100.00 Altimeter setting
elevation integer NULL -999 90000 Station elevation
windDirection smallint NULL 0-359 or -1 Wind direction at reporting station.
horizontalViz smallint NULL 0 9999 Horizontal visibility
maxhorizontalViz |smallint NULL 9999 Maximum horizontal visibility
ccWindDirVar smallint NULL 359 Counter-clockwise limit of wind
direction variability arc
cWindDirVar smallint NULL 0 359 Clockwise limit of wind direction
variability arc

maxvisdirection  |char(3) NOT LN 'S 'R, WY, 'NE?,  [Direction of maximum visibility

NULL NW’, SE’, ‘'SW’, ‘n’, 's’, ‘e’,

‘W', ‘ne’, ‘nw’, ‘se’, ‘sw’

visdirection char(3) NOT LN 'S 'R, ‘WY, 'NE?, | Direction of visibility reported

NULL NW’, SE’, ‘'SW’, ‘n’, 's’, ‘e’,

‘W', ‘ne’, ‘nw’, ‘se’, ‘sw’

stationType char NOT ‘™M, A, 'm’ a Type of station (Manual or

NULL Automated)
altimUnit char(2) NOT ‘a, ‘Al 'q, 'Q Indicator of units used in

NULL altimeterSetting
windvaribility char(2) NOT AARYA Indicator of wind variability

NULL
ingestTime integer NOT 0 2% Time at which report was ingested

NULL into the database
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4.2.3.6.2 Runway Conditions Table

Table Name:

Description:

Primary Key:

Foreign Key:

<SA or SPor FT><DTG>rw

Stores information about runway conditions from METAR, SPECI, and TAF

reports.

runwayNumber/object|D

objectID

Table 4.2-32. Runway Conditions Table Structure

Table Table Table Table Column :
Table Column Column Column L Table Column Attribute
Column L Validation L
Name Datatvpe Null Validation Max Definition
yp Option Min
objectID integer NOT NULL |0 2%.1 Unique identifier for report
minVisualRange |smallfloat |NULL 0.0 10000.0 Minimum visual range on runway.
maxVisualRange |smallfloat |NULL 0.0 10000.0 Minimum visual range on runway.
runwaydesig char(4) NULL ‘R, ‘'L, ‘'C’, ‘RC’, 'LC, 'r', I, |Runway Designator
‘¢, ‘re’, ‘Ic’
runwayNumber |smallint NULL 00 99 Runway number
windShear smallint NULL 0 1 Flag for wind shear on runway
unit char(2) NULL ‘FT°, ‘M, KM, ), 'm’, ‘km’ Units in which visibility is reported
tendancy char(2) NULL D,N,oruU Tendency of runway visual range
values.
U = Increasing,
D=Decreasing,
N=No distinction.
vizQualifier char(2) NULL A Qualifier for runway visibility (+ =
greater than, - = less than)
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4.2.3.6.3 TAF Forecast Table

Table Name:
Description:
Primary Key:

Foreign Key:

FT<DTG>f

Stores forecast data from a Terminal Aerodrome Forecast (TAF).

objectID/forecastnum

objectID

Table4.2-33. TAF Forecast Table Structure

Table
Table Column C-(I;?L?Lsn Column | Table Column | Table Column Table Column Attribute
Name Null Validation Min | Validation Max Definition
Datatype Obti
ption

objectID integer  |NOT 0 2%%1 Unique Identifier for record
NULL

forecastnum integer NOT 0 10 Forecast number
NULL

tind char(6) NOT ‘PROB’, TEMPO’, ‘BECMG’ Indicator of weather change
NULL

beginValidTime |integer NOT 0 2%.1 Beginning time (seconds since
NULL 0000Z 1/1/1970)

endValidTime |integer  |[NOT 0 2%, Ending time (seconds since
NULL 0000Z 1/1/1970)

probability smallint NOT 0 100 Probability of occurrence
NULL

windSpeed smallfloat |NOT 0.0 300.0 Wind speed
NULL

visibility smallfloat |[NOT 0.0 10000.0 Visibility
NULL

windunit char(4) NOT ‘KT, ‘MPS’, ‘KMH’, ‘kt’, ‘mps’, ‘kmh’ |Units in which wind speed is
NULL reported

windDirection |smallint NOT 0 359 Direction from which wind is
NULL blowing

vizUnit char(2) NOT ‘SM’, ‘M, ‘KM, ‘sm’, ‘m’, ‘km’ Units in which visibility is
NULL reported

clouds char(42) N/A Cloud section of report

ap char(42) N/A Qualifier-Phenomenon section

of report
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4.2.3.6.4 TAF Conditions Table

Table Name:
Description:
Primary Key:

Foreign Key:

FT<DTG>t

Stores current conditions data from aterminal aerodrome forecast (TAF).

objectID/forecastnum

objectID

Table4.2-34. TAF Conditions Table Structure

Table
Table Column C-(I;?L?Lsn Column | Table Column | Table Column Table Column Attribute
Name Null Validation Min | Validation Max Definition
Datatype Obti
ption
objectID integer  |NOT 0 2%%1 Unique Identifier for record
NULL
datasetID integer  |NOT 0 2%%1 Unique identifier for dataset of
NULL which report is a member
charid char(8) NOT N/A N/A Character ID of station (e.qg.
NULL ICAOQ station call sign, ship’s
international call sign)
qualityFlag integer NOT 0 2% Quality flag
NULL
flags integer 0 2%1 Flags
receiptMethod |varchar N/A N/A Circuit over which data were
(32,4) received
issuetime integer NOT 0 2% Time at which forecast was
NULL issued
beginValidTime |integer NOT 0 2%%1 Beginning time (seconds since
NULL 0000Z 1/1/1970)
endValidTime |integer  |[NOT 0 2%%1 Ending time (seconds since
NULL 0000Z 1/1/1970)
WSLevel smallfloat 0.0 120000.0 Level at which wind speed was
measured
WSSpeed smallfloat INOT 0.0 300.0 Wind speed
NULL
WSUnit char(4) NOT ‘KT, ‘MPS’, ‘KMH’, ‘kt’, ‘mps’, ‘kmh’ |Units in which wind speed is
NULL reported
lat smallfloat [NOT -90.0 90.0 Latitude of station
NULL
lon smallfloat [NOT -180.0 180.0 Longitude of station
NULL
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Table4.2-34. TAF Conditions Table Structure

Table
Table Column C-[)?Erlﬁn Column | Table Column | Table Column Table Column Attribute
Name Null Validation Min | Validation Max Definition
Datatype .
Option
WSDirection smallint NOT 0 359 Direction from which wind is
NULL
ingestTime integer  |[NOT 0 2%%1 Time at which report was
NULL ingested into the database
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4.3 Textual Observations Data Segment (MDTXT) Design
431 MDTXT Conceptual Design

Textual observations are logical groupings of warnings and textually notices, alerts or
informational messages that don't fit into WMO formatted messages. Examples of these
messages would be tropical cyclone warnings, SIGMETS etc. This information will be stored by
type of message, valid times of message and area of coverage.

432 Physical Level Design for Textual Observations and Bulletins Storage

Figure 4.3-1 below shows the physical level design for storage of textual observations and
bulletins as entity-relationship diagrams.

mdtxtsubtypes
mdtxttypes
. type: char(1)
type: char(1) include subtype: char(1)

subtypestring: char(32

typestring: char(32

mdtxtobs
objectid: serial

receipttime: integer

type: char(1)

subtype: char(1)
qualityindicator: integer
basetime: integer
beginvalidtime: integer
endvalidtime: integer
northlat; smallfloat
southlat: smallfloat
eastlon: smallfloat
westlon: smallfloat
datacategory: integer
securityclass: char(32)
originatingsite: char(32)
receiptmethod: char(32)
dynamicindicator: integer
compression: char(32)
format: char(32)

data: BYTE

Figure4.3-1. Physical Level Design for Textual Observations and Bulletins Storage
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The remainder of this section describes the tables used to store textual observations and bulletins

data.

4.3.2.1 Textual Observations Table

Table Name:
Description:
Primary Key:

Foreign Key:

mdtxtobs
Stores information from a single textual observation or bulletin.
objectID

type, type/subType

Table4.3-1. mdtxtobs Table Structure

Table Table Table
Table Column Column Table Column| Column Column Table Column Attribute
Name Null Option | Validation | Validation Definition
Datatype .
Min Max

objectID integer NOT NULL 0 2%.1 Unique identifier for the
observation

receiptTime integer NOT NULL [0 2%1 Receipt time (seconds since
0000Z 1/1/1970)

type char(1) NOT NULL Valid value from Type of observation/bulletin

mdtxttypes table
subType char(1) NOT NULL Valid value from Subtype of observation/
mdtxtsubtypes table bulletin

qualitylndicator integer NOT NULL 0 6 Flag set if report data do not
pass quality checks

baseTime integer NOT NULL 0 2% Base time of bulletin
(seconds since 0000Z
1/1/1970)

beginValidTime integer NOT NULL 0 2%%1 Beginning valid time of
bulletin (seconds since
0000Z 1/1/1970)

endValidTime integer NOT NULL |0 2% Ending valid time of bulletin
(seconds since 0000Z
1/1/1970)

northLat smallfloat |NOT NULL -90.00 90.00 Northernmost latitude
covered by bulletin

southLat smallfloat |NOT NULL -90.00 90.00 Southernmost latitude
covered by bulletin

eastLon smallfloat |[NOT NULL -180.00 180.00 Easternmost longitude
covered by bulletin
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Table4.3-1. mdtxtobs Table Structure

Table Table Table
Table Column Column Table Column| Column Column Table Column Attribute
Name Null Option | Validation | Validation Definition
Datatype .
Min Max

westLon smallfloat |[NOT NULL -180.00 180.00 Westernmost longitude
covered by bulletin

dataCategory integer NOT NULL 1 3 Data category (1 = base, 2 =
edited, 3 = derived)

securityClass char(32) |NOT NULL N/A N/A Security classification of the
observation/bulletin

originatingSite char(32) |NOT NULL N/A N/A Name of the site that
originated the bulletin

receiptMethod char(32) |NOT NULL N/A N/A Name of circuit over which
the data were received

dynamiclndicator |integer NOT NULL

compression char(32) |NOT NULL N/A N/A Name of compression
method used

format char(32) |NOT NULL N/A N/A Name of data format

data byte NOT NULL N/A N/A Data contained in the
observation/bulletin
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4.3.2.2 Textual Observations Types Table

Table Name: mdtxttypes
Description: Stores types of textual observations and bulletins.
Primary Key:  type
Table 4.3-2. mdtxttypes Table Structure
Table
C-[)?Erlﬁn Cz?l?rlsn Column | Table Column | Table Column Table Column Attribute
Null Validation Min | Validation Max Definition
Name Datatype .
Option
type char(1) NOT N/A N/A 1-character identifier for the
NULL bulletin type
typeString [char(32) NOT N/A N/A Descriptive name of the bulletin
NULL type

4.3.2.3 Textual Observations Subtypes Table

Table Name:

Description:

Primary Key:

Foreign Key:

mdtxtsubtypes

Contains alist of textual observation/bulletin subtypes and the types to which
they relate.

subtypeltype

type

Table 4.3-3. mdtxtsubtypes Table Structure

Table
Table Column CT)?SrIr?n Column | Table Column | Table Column Table Column Attribute
Name Null Validation Min | Validation Max Definition
Datatype -
Option
type char(1) |NOT N/A N/A Identifier for the bulletin type
NULL with which this subtype is
associated
subtype char(l) |NOT N/A N/A 1-character identifier for the
NULL subtype
subTypeString |char(32) |[NOT N/A N/A Descriptive name of the subtype
NULL
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4.4 Image Data Segment (MDIM G) Design
441 MDIMG Conceptual Design

The Image Data segment supports the storage and retrieval of pixel or bit map images. They

may be logical grouped by area and time. However there is no requirement that these items be

provided. Conceptually, an image is any logical group of data that a user wants to store in the

database. MDIMG supports satellite imagery, with the capability to specify the satellite, sensor,

and channel that originated the image and to store the image’s calibration table. It also supports
other imagery and products that can be stored as binary large objects (BLOBS).

442 MDIMG Logical Level Design

Figure 4.4-1 below shows the logical level design for storage of satellite imagery in the MDIMG
segment in entity-relationship diagrams.

Image [ataset Directarny

MWD b - [ ataset 10 PDIME Types
-Dataze i
describe | [MOIMG-Type 10 E
hAD b 3D ataSet Mame - - - - - — — L
MDIMG. Tape 1D (F10 WD IMG-Type Hame E
WD I G- SubType 10 (FK) describe 11:-
MDIMG-Mlm.mum Base TI.IT|E MDIMG S ubTypes
MDD G-Maximum Base Time | contain
MDIMG-SubType 1D |
117 satalog L —&H MDIMG-Type 1D (FK) _
MO SubType Name
Satellite Image Detail Image Format
MDIMG-Image ID E deseribe P ES—

WD G-Datasat 1D (FED
MDA &-Farmat 10 (FE) e — — — —
WD G- S atellite 10 (FK)
MWD b - Sensar 10 (F)

ML A -Format Description

MWD b G- Ch 11D CF K patellite

-Channe . .

WD G-Horthernmaost Latitude & ML b -5 atellite D cantains

ML M G-Southernmaost Latitude DM G- 5 atellite Mame by —— —
MWD [ bl - este rnmost Longitud — —H MOIMG-Satellite Cauntry of Qrigin -l

Ml G-Launch Date *
DI &-Responsible Agency 5atellite Sensors

M- Senszar [0

ML bl iz-Easternmost Longitude
MOIM G- A0 Name
WD G-Image Title
MWDt G-Image Description E
DR G-Quality Indicatar o — — — — — — — — —H MM G- Satellite 10 (Fk)
MDA E-Data Categony M E-SensorMame
MWD b - S e curity Classification 'C|5

hAC W G-Receipt Methad contains
WD I G-Compression —_——_———— — —
MWD G-Origin ating Site

MDIMG-Base Time Sensor Channels

MWD b -Projectian ID
MM G-Receipt Time WD G-Channel 1D

MO IME-Calibration Table Size - — —Q-'— MDIMG-Sensor 1D (FK)
DI G-Calibration Table E MO E-Channel Hame

MDIMG-Image Size MEOIME-Channel Description
D z-Image Data

Figure4.4-1. Logical Level Design for Satellite Imagery Storagein MDIMG
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Figure 4.4-2 shows the logical level design for storage of imagery products (other than satellite
imagery).

Image Dataset Directany
hAC WA 3-DrataSet 1D

Image Types
describe WD IhAG-Type 1D

MDA G- Type Hame

——- i

hAC b - Type 1042 (FR)

MWD G-SubTypa 1062 (FK)
MDD ataS et Hame

D b G-Minimum Base Time

ML I G-haximum Base Time § |de5crihe cantain
KF_ | Image SubTypes
| catalog | MDIMG-Type 1D (FIK)
— — —&H MDIME-SubType 1D
i DI G- SubType Name
Froduct Detail
IMAGEID
hDIhdE-Farmat 1D (F k)
MD M G-DrataSet 10 (FR)
AL b E-Mothernmost Latitude
MO GE-Southernmost Latitude Format
Mz esternmost Longitude describe
hAD [ hd &-F tik
MDIMG-Easternmost Longitude o — — — | orma E
DI E-A01 Hame MDIMG-FnrmatDescriptinnB
MO G- Image Title

MG Image Description
ML b iz-Quality Indicater
M hdiz-0rata Categony
ML Wiz S ecurity Classification
MO G-Receipt Method
DI E-Compression

M b iE-Originating Site
MO iz-Baze Time

M b iz-Projection 10

M iE-Receipt Time
MG Image Size
MO G- Image Cata

Figure4.4-2. Logical Level Design for Imagery Product Storagein MDIMG
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4.4.3 Physical Level Design of MDIMG

Figures 4.4-3 and 4.4-4 below show the physical level design of MDIMG in entity-relationship
diagrams. Figure 4.4-3 shows the physical level design for satellite imagery, Figure 4.4-4 that
for non-satellite imagery products.

ML bl iz [ atasethir DG Types

[rataSetlD: sarial(1) describe Typell: serial(1) g
LataSetMame: varchan13) - — — —H [Crata5Setll: integer E
N L [pene: vt
minBaseTime: real Ml bz SubTypes

maxBaseTime: real | SubTypell: integer contain

|_ ol CrataSetlD: integer
Typell: integer

catalag SubTypeName: varchanz2) g

hAC [hd G Farm at

describe . :
IMAGEID: sarial(1) FormatiD: serial(1)
IMAGEID: integer

[Crata5Setll: integer -
FORMATID: integer Farm athrescription: warchan32)

MDA S atelliteD ata

P WA G S atellite

ﬁg;ﬁﬂﬁg’:jﬁfﬁat S atellitelD: serial(1)

SOUTHLAT: smallfloat IMAGEID: integer containg

WESTLOM: zm allfloat ] TypelD: integer - — — — —

EASTLOMN: smallfloat SatelliteName: varchan32) -l
ADINAME: warchan32) CountryQrigin: varchan32)

IMAGETITLE: warchan@7) LaunchDate: date MDIMGSensar
IMAGEDESCRIF: warchan87) FesponsibleAgency: varchan3z) SubTypelD: integer E
QUALITYIMNDICATOR: smallint

DATACATEGORY: smallint IMAGEID: integer
CLASSIFICATION: varchan22) Mo — — — — — — — SatellitelD: integer
RECEIPTMETHOD: varchan32) SensorName: varchan3z)
COMPRESSION: warchan32) contains

aRIGIMATINGSITE: waChans322g - ?

BASETIME: intager
PROJECTIOMID: intager

RECEIFTTIME: integer MOIMChannel

CHANMELID: integer ChannellD: integer
CALIBRATIONTBLSIZE: integer B _ | IMAGEID: integer
CALIBRATIONTEL: BYTE SubTypelD: integer
IMAGESIZE: integer ChannelMame: varchan22)
IMAGE: BYTE Channelbeseription: varchan3z)

Figure4.4-3. Physical Level Design for Storage of Satellite Imagery in MDIMG
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WAL [l 2D atasetlir
CrataSetiD: seriali1)

MM Types
describe TypelD: serial(1)

Twpell: integer

SubTypelD: intager TYPENSmE:uarchar(SZjE

CrataSetlame: varchan18)

minBaseTime: real 115 .

maxBazeTime: real |I:Iescribe % contain
11}- MO GSubTypes

catalog |
Typell: integer
—— —5 SubTypell: integer

SubTypeMame: warchan32)

MO bGP roducthetail
I AEID: seriali1)

FarmatlD: integer
CrataSetlD: integer
FORMATID: integer
DATASETID: integer

NORTHLAT: smallfloat ML W3 F armat

SOUTHLAT: smallfloat describe Formatil: serialc1)
WESTLOM: smallfloat e — — — — }

EASTLOM: smallfloat FormatDescription: warchan2z2)

AOINAME: warchan32)
IMAGETITLE: warchan@y
IMAGEDESCRIF: warchan@7)
QUALITYINDICATOR: smallint
DATACATEGORY: smallint
CLASSIFICATION: wvarchanzz)
RECEIFTMETHOLD: wvarchan3z)
COMFPRESSION: wvarchan32)
ORIGINATINGSITE: wvamhan32)
BASETIME: integer
FROJECTIQNID: integer
RECEIFTTIME: integer
IMAGESIZE: integer

IMAGE: BYTE

Figure 4.4-4. Physical Level Design for Storage of Imagery Productsin MDIM G
The remainder of this section describes the tables used for storage of image data.
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4.4.3.1 Image Dataset Table
Table Name: imageDataset
Description:

satellite images only.
Primary Key:  IMAGEID
Foreign Key: DATASETID

Stores information about an image. NOTE: Rows in italics are used for

Table4.4-1. imageDataset Table Structure

Table Table Table Table
Column Column Table Column Attribute
Table Column Name Column | Column lidati lidati Definiti
Datatype | Null Option Vali gtlon Validation efinition
Min Max
IMAGEID serial(1l) |NOT NULL |0 2%%1 Unique identifier for image
FORMATID integer  |NOT NULL |0 2%.1 Format identifier
DATASETID integer  |[NOT NULL |0 2%%1 Unique identifier for dataset
NORTHLAT integer NOT NULL [-90.0 90.0 Northernmost latitude in
image
SOUTHLAT integer NOT NULL {-90.0 90.0 Southernmost latitude in
image
WESTLON integer NOT NULL |-180.0 180.0 Westernmost longitude in
image
EASTLON integer NOT NULL |-180.0 180.0 Easternmost longitude in
image
AOINAME varchar |[NOT NULL |N/A N/A Alphanumeric name of area
(32) covered by image
IMAGETITLE varchar  |NULL N/A N/A Alphanumeric title of image
(97)
IMAGEDESCRIP varchar |NULL N/A N/A Alphanumeric description of
(97) the image
QUALITYINDICATOR smallint  |NULL 0 2%.1 Quality indicator
DATACATEGORY smallint  |[NOT NULL 2 Data category; 0 = base,
1 = edited, 2 = derived
CLASSIFICATION varchar |[NOT NULL |N/A N/A Security classification of the
(32) image
RECEIPTMETHOD varchar |NULL N/A N/A Name of circuit over which
(32) image was received
COMPRESSION varchar |NULL N/A N/A Name of compression
(32) method used
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Table4.4-1. imageDataset Table Structure

Table Table Table Table
Column Column Table Column Attribute
Table Column Name Column Column lidati lidati finiti
Datatype | Null Option Vali gtlon Validation Definition
Min Max
ORIGINATINGSITE varchar NOT NULL |[N/A N/A Name of originating site
(32)
BASETIME integer  |[NOT NULL |0 2%%1 Base time of image
PROJECTIONID integer NOT NULL |1 29 Identifier for image map
projection
RECEIPTTIME integer  |NOT NULL |0 2%%1 Epoch time at which image
was received
CHANNELID integer NOT NULL 2%.1 Identifier of image channel
CALIBRATIONTBLSIZE |integer —|NOT NULL 2%2.1 Calibration table size in
bytes
CALIBRATIONTBL byte NOT NULL |N/A N/A Calibration table
IMAGESIZE integer  |[NOT NULL |0 2%%1 Image size in bytes
IMAGE byte NOT NULL |N/A N/A Image Data
4.4.3.2 Image Dataset Directory Table
Table Name: imageDatasetDir
Description: Stores information about an image dataset.
Primary Key:  DataSet|D
Foreign Keys:  TypelD, SubTypelD

Table 4.4-2. imageDatasetDir Table Structure

Table Table Table Table
Table Column Column Column Table Column Attribute
Column Column - L L
Name Datatype |Null Option Validation | Validation Definition
y Min Max
DataSetID serial(1) NOT NULL |0 2%.1 Unique identifier for dataset
DataSetName varchar(18) [NOT NULL |N/A N/A Alphanumeric name of dataset
TypelD integer NOT NULL >0 Image type identifier
SubTypelD integer NOT NULL >0 Image subtype identifier
minBaseTime integer NOT NULL |0 2%.1 Minimum base time of images
in dataset
maxBaseTime integer NOT NULL |0 2%.1 Maximum base time of images
in dataset
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4.4.3.3 Image Types Table
Table Name: MDIMGTypes
Description:

Primary Key:  TypelD

Stores information about image types.

Table4.4-3. MDIMGTypes Table Structure

Table Table Table Table
Column Column Table Column Attribute
Table Column Name Column Column o o finiti
Datatype |Null Option Valldgtlon Validation Definition
Min Max
TypelD serial(1) NOT NULL |0 2% Image type identifier
TypeName varchar (32) [INOT NULL |N/A N/A Image type name
4.4.3.4 |mage Subtypes Table
Table Name: MDIMGSubTypes
Description: Stores information about image subtypes.
Primary Key:  TypelD, SubTypelD
Foreign Key: TypelD

Table4.4-4. MDIMGSubTypes Table Structure

Table Table Table Table :
Table Column Name Column Column CIF"“”?” CIF"“”?” Table Collgm_n Attribute
Datatype |Null Option Valdgtlon Validation Definition
Min Max
SubTypelD serial(1) NOT NULL |0 2%%1 Image type identifier
TypelD integer NOT NULL |0 2%%1 Image type identifier
SubTypeName varchar (32) [NOT NULL |N/A N/A Image subtype name
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4435 Image Format Table
Table Name: MDIM GFormat
Description: Stores information about image formats.

Primary Key:  FormatlD

Table4.4-5. MDIMGTypes Table Structure

Table Table Table Table
Column Column Table Column Attribute
Table Column Name Column | Column o o finiti
Datatype |Null Option Valldgtlon Validation Definition
Min Max
FormatlD serial(1) |[NOT NULL |0 2%.1 Image format identifier
FormatDescription varchar |NOT NULL |N/A N/A Description of format
(32)
4436 Satellite Table
Table Name: MDIMGSatellite
Description: Stores information about a satellite.

Primary Key:  SatellitelD

Foreign Key: TypelD

Table4.4-6. MDIM GSatellite Table Structure

Table Table Table Table
Column Column Table Column Attribute
Table Column Name Column Column lidati lidati finiti
Datatype |Null Option Valdgtlon Validation Definition
Min Max
SatellitelD serial(1) NOT NULL |0 2%%1 Unique identifier for satellite
TypelD integer NOT NULL |0 2%%1 Image type identifier
SatelliteName varchar (32) INOT NULL |N/A N/A Name of satellite
CountryOrigin varchar (32) [INOT NULL [N/A N/A Name of country of origin of
satellite
LaunchDate date NOT NULL [N/A N/A Launch date of satellite
ResponsibleAgency varchar (32) N/A N/A Agency responsible for satellite
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4437 Sensor Table

Table Name:
Description:
Primary Key:

Foreign Key:

MDIM GSensor

Stores information about satellite sensors.

SubTypel D
SubTypel D

Table4.4-7. MDIMGTypes Table Structure

Table Table Table Table :
Table Column Name Column Column CF"“”?” CF"“”?” Table CO“!m.”. Attribute
Datatype |Null Option Valldgtlon Validation Definition
Min Max
SubTypelD integer NOT NULL |1 2%.1 Image subtype identifier
SensorName varchar (32) [NOT NULL |N/A N/A Name of sensor

4.4.3.8 Channd Table

Table Name:
Description:
Primary Key:

Foreign Key:

MDIM GChannel

Stores information about satellite sensor channels.

ChannelID, SubTypelD

SubTypel D

Table4.4-8. MDIM GChannd Table Structure

Table Table Table Table
Table Column Column  |Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max
ChannellD integer NOT NULL |1 2%1 Unique identifier for channel
SubTypelD integer NOT NULL |1 2%.1 Image subtype identifier
ChannelName varchar(32) |NOT NULL |N/A N/A Name of channel
ChannelDescription |varchar(32) |NOT NULL |N/A N/A Description of channel
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45 Remotely Sensed Data Segment (MDREM)

The Remotely Sensed Data Segment is currently under development, and its design has not been
finalized.
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5 DATABASE SOFTWARE UNITS

5.1 Database Utilities

This section describes utility tables used to perform database administration functions. These
tables will be replicated in all segments of the METOC Database.

511 Create Table Utility Tables

Figure 5.1-1 below shows the physical level design for the tables used to support creation of new
tables in the database.

obSubTypes R BRI A oo
obTypelD: integer 1obTypeMame: obTypes.obTypeMame

L ' abTypelD: abSubTypes.obTypall
obSubTypell: infeger | obSubTypeMame: obSubTypes obSubTypeMam

| abSubTypeMame: chan18 VobSubTypell: obSubTypezs obSub TypalD
obTypes '
obTypell: integer hawve :
obTypeMame: intege N i __.
identify
o
E CapnedS0QLLISt ____________________
annedS@L dataTypeToSQL | obTypeName: obTypes.obTypeName
=qlString|D: integer obTypell: integer : obTypell: obTypes.obTypell
map obSubTypelD: intege - - - - - oo o - -~ oy obSubTypeName: obSubTypez obSubTypeName
sqlStatement: texd 4 - — 1 obSubTypell: obSubTypes.abSubTypell
zqlStatementType: intege =qI5tringlD: integer 'zqlStatement: cannedSOLsqIStatement
""""""" y=5qlStringlD: dataType ToSQL sqlStringlD

1zqlStatementType: cannedS0QL.2qlStatementTyp
1

Figure5.1-1. Physical Design of Create Table Tables
The remainder of this section describes the design of the Create Table tables.
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5.1.1.1 Canned SQL Table

Table Name:

Description:

Primary Key:

cannedSQL

Stores SQL statements used to create a table, create an index, grant privilege,
or create a stored procedure associated with the tables being created.

sl Stringl D

Table5.1-1. cannedSQL Table Structure

Table Table Table Table
Table Column Column Column Column Column Table Column Attribute
Name Datatvpe Null Validation | Validation Definition
yp Option Min Max
sqlStatement text NOT N/A N/A Text of an SQL string to create a
NULL table, create an index, or grant
privilege, or text for a stored
procedure associated with the
table(s) being created.
sqlStatementType |integer NOT 0 232 Type of SQL statement in
NULL sqlStatement field. Can be
create, index, grant or stored
procedure.
sqlStringID integer NOT 0 232 Unique ldentifier of a create string.
NULL
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5.1.1.2 Data Typeto SQL Table

Table Name:
Description:
Primary Key:

Foreign Key:

dataTypeToSQL

Stores information required to associate an SQL statement with a data type.

obSubTypel D/obTypel D

obSubTypel D, obTypel D, sqlStringlD

Table5.1-2. dataTypeToSQL Table Structure

Table Table Table Table
Table Column Column Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max
obSubTypelD |integer NOT NULL 0 232 ID of observation subtype
obTypelD integer NOT NULL 0 232 ID of observation type
sqlStringID integer NOT NULL 0 232 ID of string to be retrieved.
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5.1.1.3 Observation Subtypes Table

Table Name:
Description:
Primary Key:

Foreign Key:

obSubTypes

Stores information relating observation subtypes to observation types.

obTypel D/obSubTypel D

obTypelD

Table5.1-3. obSubTypes Table Structure

Table Table Table Table
Table Column Column | Column Null Column Column Table Column Attribute
Name Datatvpe Obtion Validation | Validation Definition
yp P Min Max
obSubTypelD integer NOT NULL 0 232 Unique identifier for
observation subtype
obSubTypeName |[char(18) |NULL N/A N/A Alphanumeric name of
observation subtype
obTypelD integer NOT NULL 0 232 Unique identifier for
observation type
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5.1.1.4 Observation Types Table

Table Name:

Description:

Primary Key:

obTypes

Stores information about observation types.

obTypelD

Table5.1-4. obTypes Table Structure

Table Table Table Table
Table Column Column Column Table Column Attribute
Column Column Null L L .
Name Datatvpe Obtion Validation Validation Definition
yp P Min Max
obTypelD integer NOT NULL |0 232 Unique identifier for
observation type
obTypeName |char NULL N/A N/A Alphanumeric name of
observation type
5.2 Application Program I nterfaces (APIS)

The APIs used by programs to interface with the database are fully described in the API
Reference Manuals (APIRMs) cited in Section 2.
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6 REQUIREMENTSTRACEABILITY

The database design set forth in this document satisfies the applicable portions of the
requirements in the Software Requirements Specification (SRS) for the Tactical Environmental
Support  System/Next  Century [TESS(3)/NC] Meteorological/Oceanographic  (METOC)
Database, cited in Section 2.
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7 NOTES

7.1 Glossary of acronyms

API Application Program Interface
DBDD Database Design Description
DID Data Item Description

METOC M eteorology and Oceanography
RDBMS Relational Database Management System
SPAWAR  Space and Naval Warfare Systems Command

TEDS Tactical Environmental Data System
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8 DOCUMENTATIONIMPROVEMENT AND FEEDBACK

Comments and other feedback on this document should be directed to the DIl COE Hotline:

Phone: 703-735-8681
Fax.: 703-735-3080

Email: HotlineC@ncr.disa.mil
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